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Indian Standard
FLUID POWER SYSTEMS AND COMPONENTSVOCABULARY ( First Revision
NATIONAL FOREWORD

I

This Indian Standard ( First Revision ) which is identical with IS0 5598 : 1985 `Fluid power systems and components - Vocabulary', issued by the International Organization for Standardization ( IS0 ) was adopted by the Bureau of Indian Standards on the recommendation of the Basic Fluid Power Sectional Committee ( PE 14 ) and approval of the Production Engineering Division Council. This standard was first 1985 has been adopted published in 1982. in this revision. To align it with international practices, IS0 5598 :

The text of the IS0 standard has been approved as suitable for publication as Indian Standard without deviation. Certain conventions are, however, not identical to those used in Indian Attention is particularly drawn to the following: Standards. a) Wherever the words `International Standard' should be read as `Indian Standard'. appear, referring to this standard, they

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current practice is to use point ( . ) as a decimal marker. c) The word `IEC or IS0 Standard' appearing in clause 4.6.0 should be read as `Indian I/ Standard'. In this adopted standard, reference appears to certain International Standards for which Indian Standards also exist. The corresponding Indian Standards which are to be substituted in their place are listed alongwith their degree of equivalence for the editions indicated:
International Standard IS 7513 Corresponding Indian Standards Degree of Equivalence

IS0 1219 : 1976 Fluid power systems and componentsGraphic symbols IEC Publication No. 50 ( 37 ) Automatic controlling and regulating systems [ superseded by IEC publication No. 50 ( 351 )-I975 International electrotechnical vocabulary, chapter 351 : Automatic control I IS0 2382/l vocabulary terms : 1984 Data processing- Part 1 : Fundamental

for fluid

: 1973 Graphical symbols power systems

Technically equivalent Technically equivalent

IS 1885 ( Part 49 ) : 1978 Industrial process measurement and control

IS 1885 ( Part 52/Set 1 ) : 1965 vocabulary : Electrotechnical processing, Part 52 Data Section 1 Fundamental terms

Technically equivalent

The technical committee responsible for the preparation provisions of following IS0 standards and has decided conjunction with this standard: IS0 554 : 1976 IS0 558 : 1980 IS0 3534 : 1974 Standard Statistics atmospheres Vocabulary Conditioning and testing -

of this standard has reviewed the that they are acceptable for use in and/or testing Specifications

for conditioning Standard and symbols

atmospheres

-- Definitions

IS lop;16 : 1992 IS0 5598 : 1985 Error the text of this International
Reference

Typographical While adopting noticed:

Standard,

the following

typographical

errors

were

Corrections

to be Effected for `de-aerater' for `socyanate'

Cl. 5.8.6 Cl. 5.9.3.5.7 Alphabetical index :

Read `de-aerator' Read `isocyanate' Read `Collapse Read `Damping
for

pressure'

for `collapsed

pressure'

pressure . . . . . . . . . . . . . . . . . . . . . . . . . . .3.5.3.1.3

Dashpot.. . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .3.8' `Damping pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5.3.1.3 Dashpot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~. . . . . . . . . . . . . . . .3.8 Damping Only the English language it in Indian Standard. text in the pressure... . . . . . . . . . . . . . . . . . . . . . . . . 3.5.3.1.3 Dash pot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3.8' Delete the word `Spring offset' `Linear' Read index `4.1.3'
for `6.3.2'.

International

Standard

has been retained

while

adopting
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Introduction
of this vocabulary devices and is to provide expressions in two languages used in the fluid

2.1
2.1.1

Conditions operating

of utilization
conditions

The purpose (French

: Operating

conditions

are inrelating may

and English) a comprehensive

list of terms and defini-

dicated

by the numerical

values of the various factors

tions embracing power industry.

to any given specific application vary during

of a unir. These factors

the course of operations.

The

"Vocabulary"

is completed

by two

indexes,

arranged

2.1.2 state

rated

conditions; for which a result of as

standard specified shown

conditions testing.

: Steadyis rec"rated and are The

alphabetically

in English and in French,

respectively. in the vocabulary and

conditions

a component

or system

ommended The index relates each term to its number should be of help for reference couraged tions, which Terms national making purposes. indicated 2.1.3 dicated

characteristics"

are, in general,

in catalogues

Thus the reader is enand its definiof the term

: qn, pn, etc.
working conditions Continuous

to refer back to the main vocabulary sure he fully grasps the meaning to any superficial

continuous

: Conditions
which psrmit working

inthe con-

may run counter printed

similarity. in this Inter-

by the values of the various factors continuously.

unit to operate in italics are defined elsewhere are indicated ditions. 2.1.4 limiting Standard.

conditions

: qc, p,, etc. Often equals rated (standard)

conditions

: Conditions

indicated which

by

the

minimum

or maximum

values of various factors

permit factors con-

1

Scope and field of application
Standard establishes the vocabulary excluding for all

the unit to operate in extreme cases. The other effective and the duration of ioad being precisely defined. ditions are indicated

Limiting

This International fluid power plications.

: qmin, q,,,,__, etc.

systems and components

aerosp.?ce ap-

2.1.5 vant

steady-state variable

conditions

: Conditions

in which

relea

parameters

do not change

appreciably

after

2 2.0
2.0.0

Fundamentals
General

Deriod of stabilization.

2.1.6 fluid power and

instantaneous

conditions

: Conditions

which exist at

: Means whereby
using

energy

is transmitted, fluid as the

a specified 2.1.7 tion. 2.1.8

point in time. conditions

ccintrolled medium.

distributed

a pressurized

actual

: Conditions observed during opera-

2.0.1

hydraulics

: Science and technology
liquid flow and pressure.

specified

conditions

which

deals with

: Conditions

required

to be met

in service.

the laws governing

2.1.9
2.0.2 oppose hydrodynamics this movement.

cyclic stabilized conditions
parameters at regular intervals.

: Conditions in which the
manner, similar con-

: Science and technology
movement

which deals

relevant

vary in a repetitive

with the laws governing

of liquids and forces which

ditions repeating

2.0.3

hydropneumatic
gas.

: Functioning

by means

of a liquid

2.1.10 relevant 2.1.5

discontinuous parameters or 2.1.9.

conditions do not attain

: Conditions
stabilization

in which as defined

the in

and compressed

2.0.4

hydrostatics

: Science

and

technology condition

which

deals

2.1.11

intermittent

conditions

:

Conditions

in

which

with the laws governing the resulting 2.0.5

the equilibrium

of liquids and

periods of use are separated by periods of rest (either stopped

pressure distribution.

or idling).
technology air flow. which deals

pneumatics

: Science

and

with the laws governing

compressed

2.1.12 acceptable conditions : Conditions which permit a tolerable standard of performance and life.

7
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2.2

Performance

characterisaics

22.1 efficiency input.

: Ratio of an output to the corresponding

2.2.4.4 inlet pressure: input pressure; supply pressure : Pressure at the apparatus inlet port measured under specified conditions. 2.2.4.5 outlet pressure; ~output pressure : Pressure at the apparatus outlet port measured under specified conditions.

2.2.2 direction of rotation : Direction of rotation is always quoted as viewed looking at the shaft end. In dubious cases, a sketch should be-provided. 2.2.2.1 clockwise hands of a clock. [right hand1 : Direction of rotation of the

2.2.4.6 pressure drop; differential pressure : Difference between inlet and outlet pressure, measured under specified conditions.

2.2.2.2 anticlockwise [left hand1 : Rotation~in the opposite direction to the hands of a clock. 2.2.3 Temperature

2.2.4.7 control pressure range : Range between highest and lowest permissible control pressure.

shock wave : Pressure pulse which moves at sonic 2.2.4.8 speed in the liquid. 2.2.4.9 water-hammer : Pressure and depression waves created by relatively rapid flow changes and transmitted through the system.

2.2.3.1 equipment temperature : Temperature of the unit at a specified position and measured at a specified point.

2.2.3.2 fluid temperature : measured at a specified point.

Temperature

of

the

fluid 2.2.4.10 surge : Temporary rise and fall ~of flow or pressure.

223.3 temperature range of the equipment : Permissible temperature range within which the apparatus can operate satisfactorily.

2.2.3.4 temperature range of the fluid : Permissible~range of the fluid temperature within which the apparatus can operate satisfactorily. 2.2.3.5 ambient temperature : Temperature of the environment in which the apparatus is working. 2.2.3.6 inlet temperature the inlet port. 2.2.3.7 outlet temperature of the outlet port. 2.2.4 2.2.4.1 Pressure') nominal pressure. :`Fluid temperature at the plane of

2.2.4.11 back pressure : Pressure due to downstream restrictions or due to change in the ratio of the input and output impedance in a device. 2.2.4.12 breakaway pressure; breakout pressure : Minimum pressure necessary to initiate movement. 2.2.4.13 burst pressure : Pressure which causes failure of and consequential fluid loss through the component envelope.

: Fluid temperature at the plane

2.2.4.14 boost pressure; charge pressure : Pressure at which replenishing liquid is supplied (usually to closed loop transmissions or second stage pumps). 2.2.4.15 cracking pressure (deprecated term) : Pressure at which a pressure operated valve begins to pass fluid.

2.2.4.2 working pressure : Pressure-at which the apparatus is being operated in a given application.

2.2.4.18 peak pressure : Pressure which may exceed the permitted maximum pressure for a relatively short time.

2.2.4.3 working pressure range : Permissible range of working pressure within which the apparatus can operate satisfactorily.

2.2.4.17

operating

pressure : See operating conditions.

2.2.4.18 proof pressure : Test pressure, in exLoss of maximum orated pressure, which causes no permanent deformation, damage or malfunction.
Ii Unless o?herwise specified, gauge pressure IS used in this InternationalStandard

2.2.4.19

shock pressure : Pressure existing in a shock wave.

a
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2.2.4.26

static pressure : Pressure in a fluid at rest.

2.2.4.35 internal leakage cavities of a device. 2.2.4.36 external leakage device to atmosphere.

:

Leakage

between

internal

2.2.4.21 surge.

surge

pressure : Pressure which results from a

: Leakage from the interior of a

2.2.4.22 system pressure : Nominal pressure usually measured at the inlet to the first valve or at pump outlet (normally the relief valve setting).

2.2.5 head : Height of a column or body of fluid above a datum expressed in linear terms (often used to express gauge pressure). 2.2.5.1 friction friction. head : Head necessary to overwme fluid

2.2.4.23

pilot pressure : Pressure in a pilot line or circuit.

2.2,4.24 pre-charge pressure; inflation pressure : Gas pressure in an accumulator prior to admission of liquid.

2.2.5.2 static head : Height of a column or body of liquid above a datum. 2.2.5.3 static discharge head : Static head from centreline of a pump to the free discharge surface. the

2.2.4.25 suction pump inlet.

pressure : Absolute fluid pressure at a

2.2.4.26 override pressure : For a pressure control valve, the pressure increase from a specified minimum flow to a specified operating flow.

2.2.5.4 static suction head : Static heed from the surface of a supply source to the centreline of a pump.

2.2.5.5 total stetic head : Sratic head from the surface of the supply source to the free discharge surface. 2.2.4.27 rated pressure : See rated conditions. 2.2.5.6 pressure head : Equivalent head of the liquid required to produce a given pressure. 2.2.5.7 velocity head : Equivalent heed through which the liquid would have to fall to attain a given velocity.

2.2.4.28 critical pressure ratio : Value of the absolute upstream and downstream pressure ratio in a pneumatic device, at which the flow becomes sonic. 2.2.4.26 air consumption : Air volume required for the operation of a device or installation in order to perform a given task or for a stated time. Air volumes shall be expressed at sfandard reference atmosphere conditions. The symbol ANR follows the expression of the quantity.

2.2.5.6 lift : Height of a column or body of fluid below ;1 given point expressed in linear units. Used to express pressures below atmospheric.

2.2.4.36 theoretical air consumption : Theoretical volume of air required for the operation of a device or installation in order to perform a given task or for a stated time, the method of calculation being stated.

2.2.6 flow : Movement of fluid generated by pressure drf ferences. 2.2.6.1 laminar flow : How state characterized by parallel or laminar movement of particles.

2.2.4.31 actual air consumption : Volume of air used in practice for the operation of B device or installation in order to perform a given task or for a stated period.

2.2.6.2 turbulent flow : Flow state characterize movement of particles.

by random

2.2.4.32 rated air consumption : Volume of air required for the operation of a device or installation under rated conditions.

2.2.6.3 cavitation : Formation of cavities, either gaseous or vapour, within a liquid stream, which occurs where the pressure is locally reduced to the vapour pressure of the liquid

2.2.4.33 rate of air consumption : Air consumption rate which corresponds to that defined in 2.2.4.29 2.2.4.34 work. leakage

: Flow leaking past seals doing no useful

2.2.6.4 flow rate : Quantity tvolurna or massto be specified) of a fluid crossing the transverse plane of a f/ow par+ per unit time. Air volume rate shall be expressed at sfandard teference atmospheric conditions.

9
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2.2.6.4.1

rated flow

: Flow rete at the rated conditions.

2.2.9.3

fall time : Time taken in a device for a quantity to change from a specified high level down to a specified lower level. Operation time

2.2.6.4.2

supply

flow : Flow of fluid through the supp/y 2.2.9.4

ports of the device or system.

2.2.6.4.3 relief flow rate (pneumatic) : Rate at which air can flow through the unloading device for a specified increase in controlled pressure above the original setting, measured under
specified conditions.

2.2.9.4.1 actuated time : Time during which the component is under the influence of the actuating forces.
2.2.9.4.2

released time : Time during which the component
of the actuating force.

is not under the influence

2.2.6.4.4 flow factor : Characterizes the conducf8nce pneumatic or hydraulic device, flowline or ~connection.

of a

2.2.9.4.3

relative duty time, expressed as a percentage : f (actuated) x loo

I (actuated) + I (released) 2.x.6.4.5
Characterize

flow

parameters
between flow device

of

pneumatic

devices :

the relations

the pressure and the flow in

a compressible

2.2.9.5 response time : Time lapse between the initiation point of an operation and its point of completion, these points being defined for each type of component.

-

conductance; critical pressure flow coefficient flow coefficient ratio; under subsonic state; under sonic state.

2.3 graphical

representation : Diagrammatic means of conveying information about the function of components and circuits.

2.2.7

standard reference atmospheric conditions (ANR) : The symbol ANR follows the expression of the quantity.

See IS0 558' and IS0 554'".

2.3.1 graphical symbol (schematic) : Formal, abstract design which represents the function of a component or group of components according to a standard or code.

2.2.7.1 reference atmosphere : The agreed atmosphere to which test results determined in other atmospheres may be
corrected if suitable correlation factors are available from established data.

2.3.1.1 symbols for hydraulic and pneumatic components : Gr8phicel symbols for hydraulic and pneUmatiC equipment and accessories for fluid power transmission (see IS0 1219'V.

2.2.8 2.2.8.1

Accuracy

of regulation 2.3.1.2 symbols for fluid logic devices : Gr8phic8/symbo/s
moving parts used in logic in controlled parameters, at for fluid devices with and without circuits.

~hysteresis : Difference

the same control setting, and then downwards

when adjusting the quantity upwards

or vice versa.

2.3.1.3
2.2.9 Time

-symbols for logic functions : Graphicalsymbols
in fluid logic circuits (RP 33).

for

logic and related functions

2.2.9.1

start-up

time : Period of time needed to reach a
condition in the system from "start up".

steady-state

operating

2.3.1.4
simplified features

cutaway symbol : Graphicalsymbolin
drawing showing the essential of a component.

the Form of a internal design

2.2.9.2

rise time

: Time taken in a device for a quantity to
low level up to a specified high level.

change from a specified

2.3.1.5
simplified

pictorial symbol : Graphical symbol in the form of a
external picture of the component.

2.3.1.6
graphical, ' ISD 558. Conditioning
and testing Standard afmospheres Defmrrrons.

combination
cutaway

symbol : Symbol which

combines

and pictorial symbols.

IS0 554. Standard Speafrcar/ons.

atmospheres

for conditioning

and/or

testing --

1J IS0 1219, Fluid power
symhoh.

systems

and

components

-

Graphic

10
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2.3.2 diagram : Drawing which illustrates characteristics, locations, sizes, interconnections, and actuation of components and circuits.

pertinent controls,

2.4.2

phase : Distinct functional ebment of a cYde.

2.4.2.1 dwell phase : Phase where the specified action is stopped for a predetermined length of time. 2.3.2.1 combination diagram : Drawing using a combination of graphical, cutaway and pictorial symbols with interconnecting lines. 2.3.2.2 cutaway diagram with interconnecting lines. 2.4.2.2 working complished. 2.4.2.3 phase : Phase during which the work is ac-

: Drawing using cutaway symbols

neutral phase : Initial and ultimate phase of a cycle.

2.3.2.3 graphical diagram; schematic : Drawing using graphical symbols and interconnecting lines, generally drawn according to a standard or other~code.

2.4.2.4 rapid advance phase : Phase of relatively high speed displacement toward the working position.

2.3.2.4 pictorial diagram and interconnecting lines.

: Drawing using pictorial symbols

2.4.2.5 rapid return phase : Phase of relatively hi@ speed displacement away from the working position.

2.3.2.5 circuit diagram : ~Drawing, using symbols, to represent the function of a fluid power circuit or part thereof.

2.4.3 life expectancy : Predicted working period during which a component or system will maintain a specified level of performance under specified conditions. Sometimes expressed in statistical terms as a probability.

2.3.2.6 pressure/time diagram : Graphical representation of pressure plotted against time, generally for a complete cycle.

2.4.4 power consumption : Total power consumed by the device or system under specified conditions.

2.3.2.7 function diagram : Graphical representation of the sequence of operations and control signals of a fluidpower circuit, generally for a complete cycle.

2.4.5 frequency response; harmonic response : Changes, under steady-state conditions, in the output variable which are caused by a sinusoidal input variable. 2.4.6 repea~tabilityl) J Quantitative expression of the random error, associated with a single tester in a given laboratory, obtaining successive results with the same apparatus under constant operating conditions on identical test material.

2.4

Miscellaneous

terms

2.4.1 cycle : One complete set of events or conditions, which repeats in an identical, i.e. cyclic, manner. 2.4.1.1 automatic cycle : Cycle of operations which, once started, repeats indefinitely until stopped.

2.4.1.2 manual cycle : Cycle which is always under human control.

2.4.7 reproducibilityl) : Quantitative expression of the random error, associated with testers working in different laboratories, each obtaining single results on identical test material when applying the same method. 2.4.6 drift : Change of a condition with time under steadystate operating conditions. 2.4.9 ripple : Periodic variation of a quantity above and below the operating value.

2.4.1.3 semi-automatic cycle : Q-c/e which, after being started, completes one cycle and stops at the initial position.

2.4.1.4 working formed.

cycle : Cycle during which work is per2.4.10 -linearity : Maximum deviation between ideal linear and measured linear characteristic.

2.4.1.5 cycling speed : Number of cycles completed per unit of time under stated conditions. 2.4.1.6 maximum cycling speed : Maximum number of cyclesper unit time under specified conditions.

1) See IS0 3534. StaWics -

Vocabularyand symbols.

11
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2.4.11 linear region : Region of a given control characteristic j over which the linearity remains within specified limits. 2.4.12 linear function : Describes a condition in which the relationship between two interdependent variables is constant. 2.4.13 hydraulic lock : Situation in -which a quantity of trapped fluid prevents movement of a piston,

3.1

hydraulic pumps : Units which transform mechanical energy into hydraulic energy.
3.1.1 Types

3.1.1.1 rotodynamic pump : Pump in which the increase of fluid energy is derived from kinetic energy (the quantity of fluid delivered is related to the output pressure).

2.4.14 sticking : Locking of a piston -or spool by unbalanced pressures in the clearance around the piston, which force it sideways causing sufficient friction to resist axial moven@!F

3.1.1.2 displacement pump : Pump in which the increase in fluid energy is derived from pressure energy (the quantity of fluid deliveredis related to the shaft speed.

3
3.0

Energy

conversion

3.1.1.2.1 fixed displacement pump : Pump in which the fluid volume displaced per cyc/e (capacity) cannot be varied.

General
Conditions of utilization (See 2.1.) 3.1.1.2.2 variable displacement pump : Pump in which the volume displaced pir cycle can be varied. 3.1.1.2.2.1 control pump : Control applied to a positive displadement variable delivery pump to -adjust the volumetric output or direction of flow. 3.1.1.3 rotary pump : Pump in which the pumping members deliver continuously while rotating about their axes (for example, a gear pump). 3.1.1.4 reciprocating pump : Pump in which the pumping members deliver in turn while stroking (for example, a piston pump). 3.1.1.5 gear pump : Pump in which two or more gears act in engagement as pumping members. filling of the pumping 3.1.1.5.1 external ternal gears. gear pump : Pump with two or more ex-

3.0.1 3.0.2

General characteristics

3.0.2.1 capacity: displacement displaced per stroke or cycle. 3.0.2.1.1 effective capacity under specified conditions.

: Volume

absorbed

or

: Actual

volume

displaced

3.0.2.1.2 geometric capacity calculated geometrically without clearances or deformation. 3.0.2.2 3.0.2.2.1 PovQer losses volumetric losses : to imperfect

:

Volume displaced, reference to tolerances,

11 Losses due chambers.
2) 3) 4)

Jnternal leakage. External leakage. Volumetric compressibility losses.

1

3.1.1.5.2 internal gear pump : Pump with an internal gear in -engagement with one or more external gears.

3.0.2.2.2 the fluid. 3.0.2.2.3 friction. 3.0.2.3

hydrodynamic

losses : -Losses due to motion of 3.1.1.5.3 fixod cfurance gear pump : Pump in which the side clearance of Jhe gears is fixed. 3.1.1.5.4 gear pump with pressure loading : Pump in which the side clearance of the gears is controlled as a function of the outlet pressure.

mechanical

losses : Losses due to mechanical

Torque

3.0.2.3.1 derived torque derived fluid power.

: Torque corresponding to the

3.1.1.5 screw pump : Pump with one or more screws rotating in a body. 3.1.1.7 vane pump : Pump in which the fluid volume is displaced by a set of radial sliding vanes that Contact a Cam track and are driven by a rotor.

3.0.2.3.2 geometric torque : Torque CQrresponding to the geometric fluid power. 3.0.23.3 effective torque : Actual torque transmitted by *he shah under specified conditions.

12
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3.1.1.7.1 unbalanced vane pump : Pump in which the transverse forces on the rotor are not balanced.

3.1.2 3.1.2.1

Hydraulic capacity

pump characteristics (pump) : See 3.0.2.1.

3.1.1.7.2 balanced vane pump : Pump transverse forces on the rotor are balanced.

in which

the

3.1.2.1.1 derived capacity (pump) : Volume displaced at defined minimum working pressure calculated from two measurements at different speeds.

3.1.1.8 piston pump : Pump in which the fluid volume is displackd by one or more reciprocating pistons. 3.1.1.8.1 radial piston pump : Pump having several pistons arranged to operate radially. 3.1.1.8.2 axial -piston pump : Pump having several pistons with mutually parallel axes which are arranged around and parallel to a common axis. Pistons can be actuated by a swashplate or cam. 3.1.1.8.3 angled piston pump : Axialpistonpump the drive shaft is at an angle to the common axis. in which

3.1.2.1.2 effective capacity : Quotient of effective output flow by the rotational frequency. See 3.0.2.1 .l. 3.1.2.2 speed; rotational tions per unit of time. frequency

: Number of revdu-

shaft speed : Number of revolutions of the shaft 3.1.2.2.1 per unit of time. 3.1.2.2.2. reciprocating speed : Relates in general to handpumps~and `indicates the number of double strokes per unit of time. output 3.1.2.3 the outlet port. flow; outlet flow : Flow rare discharged at

3.1.1.8.4 in-line piston pump : Pump having several pistons with mutually parallel axes arranged on a common plane.

3.1.1.9 hand.

hand-pump

: Pump designed to he operated by

geometric output flow : Product of the geometric 3.1.2.3.1 capacity by the number of revolutions or cycles per unit ~of time.

3.1.1.9.1 single-acting hand-pump : Hand-pump in which the suction takes place during one part of the cycle and delivery during the remaining part of the cycle. 3.1.1.9.2 double-acting hand-pump : Hand-pump in which there are two alternate discharge strokes per cycle.

3.1.2.3.2 derived output flow : Product of the derived capacity by the number of revolutions or cycles per unit of time.

effective output flow : Actual output flow at the 3.1.2.3;3 pump outlet measured at the pressure and temperature at that point.

3.1.1.10 staged pump : Pump which operate in series. 3.1.1.11 multiple common shaft.

with

pumping

elements

3.1.2.4 hydraulic power (pump) : Increase of hydraulic energy per unit time between inlet and outlet ports of the pump.

pump : Two or more pumps driven by a 3.1.2.4.1 geometric hydraulic power : Hydraulic power calculated from the geometric output flow.

3.1.1.12 over-centre pump : Pump in which the direction of flow may be reversed without changing the direction of rotafion of the drive shaft. 3.1.1.13 reversible pump : Pump in which the direction of flow may be reversed by changing the direction of rotation of the drive shaft. 3.1.1.14 uni-flow pump : Pump in which the direction of flow is independent of the direction of rotation of the drive shaft. 3.1.1.13 hydropneumatic pump : Hydraulic pump driven by compressed air; usually a continuous pressure intensifier.

derived hydraulic power : 3.1.2.4.2 calculated from the derived -output flow.

Hydraulic

power

3.1.2.4.3 effective hydraulic power : Hydraulic power calculated from the effective output flow.

3.1.2.5

input power

: Power applied to the driving shaft.

3.1.2.5.1 absorbed power : Power absorbed at the drive shaft of the pump at a given instant or under given load conditions
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3.1.2.5.2 required power : Power which is necessary to drive the pump shaft under specified conditions. 3.1.2.5.3 motor. installed power : Rated power of the driving

3.2.0.2 reversible motor : Motor in which the direction of rotation of the output may be reversed by changing the direction of the input flow. 3.2.1 air motors : Units which convert pneumatic energy into mechanical energy. 3.2.1.1 piston air motor : Motor which usually has several pistons driving a shaft. Pressure acts successively on each piston through a valve gear governed by the rotation of the motor.

torque (pump) : Torque transmitted to the drive shaft 3.1.2.5 of the pump derived torque; geometric torque; effective torque.

losses (pumpt : Portion of the absorbed power not 3.1.2.7 transformed into fluid power volumetric losses; hydrodynamic losses; mechanical losses. Efficiency (pump)

3.2.1.2 vane air motor : Motor consisting of a stator and a rotor with grooves parallel to the axis of rotation mounted eccentrically ~within the stator. Air pressure acts on the vanes which slide in the grooves.

3.1.2.8

3.2.2 hydraulic motors : Units which transform hydraulic ena:gy into mechanical energy, usually with a rotary output.

volumetric efficiency : Ratio of the effective out3.1.2.8.1 put flow to the derived output flow. 3.1.2.8.2 hydromechanical efficiency torque to absorbed hydraulic torque.

: Ratio of &/iv&

3.2.2.1

Types

overall efficiency : Ratio of the effective hydraulic 3.1.2.8.3 power to absorbed hydraulic power.

3.2.2.1.1 displacement motor : Motor in which the quantity of fluid absorbed is related to shaft speed.

3.2.2.1.2 rotary motor : Motor in which the working members convert hydraulic energy continuously while rotating 3.1.3 3.1.3.1 Installation mounting
about their axes.

: Method of supporting unit.

3.2.2.1.3
members

reciprocating
reciprocate.

motor : Motor in which the working

flange mounting : Mounted by a flange with the 3.1.3.1.1 supposing face at right angles to the drive shaft. 3.1.3.1.2 spigot pilot location : Unit located by a spigot, however mounted. 3.1.3.1.3 foot mounting : Mounting with the supporting face parallel to the drive shaft. 3.1.3.2 shaft extension : That part of the drive shaft which extends outside the unit and which includes the means whereby the drive is effected; for'example, key, taper spline, etc. 3.1.3.3 connection : See 4.0.3.

3.2.2.1.4 fixed displacement motor : Motor in which the volume displaced per cycle (capacity) cannot be varied.

3.2.2.1.5 variable displacement motor : Motor in which the volume displaced per cycle (capacity) can be varied.

3.2.2.1.6 gear motor : Motor in which two or more gears act in engagement as working members.

3.2.2.1.6.1 external external gears.

gear motor : Motor vGth two or more

3.2

Motors

3.2.2.1.6.2 internal gear motor : Motor with an internal gear in engagement with one or more external gears.

3.2.0 Motors in which the direction of rotation of the output may be changed with or without changing the direction of the input flow X2.0.1 over-centre motor : Motor in which the direction of rotation of the output may be changed without changing the dIrection of the input flow.

3.2.2.1.6.3 fixed clearance gear motor : Motor in which the side clearance of the gears is fixed. ?.2.2.1.6.4 gear motor with pressure loading : Motor in which the side clearances of the gears are controlled as a fUnCtion of the inlet pressure.
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3.2.2.1.7 vane- motor : Motor in which the fluid under pressureacting on a set of radial vanes causes rotation of an internal member. 3.2.2.1.7.1 unbalanced vane motor : Motor in which the transverse forces acting on the rotor are not balanced. 3.2.2.1.7.2 balanced vane motor : Motor in which the transverse forces on the rotor are balanced.

3.2.2.2.3.2 derived input flow : Product of the derived capacity and the number of revolutions par unit time. 3.2.2.2.3.3 effective input flow : Actual flow at the inlet measured at the pressure and temperature at that point. 3.2.2.2.4 output power (motor) : transmitted by the shaft of the motor. Mechanical power

3.2.2.2.4.1 hydraulic power (motor) : Decrease in hydraulic energy per unit time betwean the inlet and outlet of the motor. 3.2.2.1.8 Piston motors having several 3.2.2.2.4.2 geometric hydraulic power : Hydraulic power calculated from the geometric capacity. 3.2.2.2.4.3 derived hydraulic power : Hydraulic calculated from the derivad capacity.
power

3.2.2.1.8.1 radial piston motor : Motor pistons arranged to operate radially.

3.2.2.1.8.2 axial piston motor : Motor having several pistons with mutually parallel axes which are arranged around and parallel to a common axis.

3.2.2.2.4.4 effective hydraulic power : Hydraulic power calculated from the effecfive capacity.

3.2.2.1.9 multiple common shaft. 3.2.2.1.10

motor : Two or more motors having a 3.2.2.2.5 torque (motor) : Torque transmitted by the shaft of the motor
(see 3.5).

linear motor : Cylinder

3.2.2.1.11 hydraulic stepping motor : Hydraulic motor which follows the commands of a stepped input signal to achieve positional accuracy.

-

derived torque; geometric torque; effective torque.

3.2.2.2.5.1 starting torque : Minimum torque available at the motor shaft when starting from rest for a given pressure differential under specified conditions. 3.2.2.2.8 losses (motor) : Portion of the effeefive hydraukc (input) power not transformed info output powervolumetric losses; hvdrodynemic kses; mechanical losses.

3.2.2.1.12 semi-rotary actuator : Hydraulic motor in which the angle of rotation of the shaft is limited.

3.2.2.2

Hydraulic

motor characteristics

-

3.2.2.2.1

capacity (motor) : See 3.0.2.1. 3.2.2.2.7 Efficiency (motor) volumetric efficiency
input flow.

3.2.2.2.1.1 derived capacity (motor) : Volume absorbed at defined minimum working pressure obtained from measurements at two different speeds. 3.2.2.2.2 3.2.2.2.2.1 Speed shaft speed; rotational frequency : See3.1.2.2.

3.2.2.2.7.1

: Ratio of the derived in-

put flow and the effective 3.2.2.2.7.2 effective 3.2.2.2.7.3

hydromechanical

efficiency

: Ratio of the

torque and derived torque.

overall efficiency the effective hydraulic power.

: Ratio of the output power to

3.2.2.2.2.2 slip : Difference between shaft speeds at Specifiedinput flow and under different loading conditions. 3.2.2.3 3.2.2.2.3 input flow: inlet flow : Flow rate crossing the transverseplane of the in/et port. 3.2.2.2.3.1 geometric input flow : Product of the WmfCc capacity and the number of revolutions per unit time. Installation (see 3.1.3 to 3.1.3.31

3.3 hydraulic pump-motor a pump or as a rotary motor.

: Unit which functions either as

3.3.1 fixed capacity pump-motor : Pump-motor which is of fixed displacement design [see 3.1.1.2.1).
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3.3.2 variable capacity pump-motor : Pump-motor which is of variable displacement design (see 3.1.1.2.2). .. -

3.5.1.2 effective piston area : Area upon which pressure acts to provide a mechanical force.

fluid

3.4

Variable

speed drive units (integral

transmissions)

3.5.1.3 rod.

piston rod area : Cross-sectional area of the piston

3.4.1 variable speed drive units; integral transmissions : Combination of one or more hydnwlic'pumps and motors forming a unit designed to obtain a variation of speed or torque.

effective rod end area : Effective annulus area be3.5.1.4 tween the bore and the piston rod diameter.

3.4.1.1 stiffness : Ratio of the variation of torque applied to a shaft and the variation of the angular position of the shaft. 3.4.1.2 3.4.1.3
capacity

3.5.1.5

port connections

: See 5.2.4.

zero

pOSitiOn

: Pump in zero capacity position.
hIOtO1)

3.5.1.8 stroke : Distance travelled by the piston in ~moving from one extreme position to another. working stroke : Distance travelled by the piston ir 3.5.1.7 moving between two defined positions during actual operation. 3.5.1.8 swept volume : Volume of a theoretically incorn. pressible fluid that would be displaced by the piston during i complete stroke. (For daub/e-ecfing cylinders, it shall be giver for both directions of stroke.)

neutral Position position.

: Motor adjusted

to zero

3.4.1.4 fret? POSitiOn : Pump and motor are both in zero capacity position.

3.5 cylinder : Device which converts fluid energy into linear
mechanical force ard motion. 3.5.0 General 3.5.2 working cycle : See 2.4.1.4.

3.6.3 3.6.3.1

Characteristics Pressure

3.5.0.1 rod end; front end; End of the cylinder through which the piston rod passes. 3.5.0.2 rear end; head end : Closed end of the cylinder. [out1 stroke : Outward movement of the

3.5.3.1.1 cylinder pressure point in actual operation.

: Static pressure at a state<

3.5.0.3 extend piston rod. 350.4 rod.

3.6.3.1.2 induced -pressure : Pressure generated by an ex ternally applied force. 3.5.3.1.3 damping pressure : Pressure generated by thr damping device to decelerate the total moving mass (set cushioning). 3.5.3.1.4 intensified pressure (rod end) : Pressurc generated with rod end outlet flow restricted and cylinder ex tending under pressure. 3.5.3.2 force : Force transmitted by the piston rod.

retract [in1 stroke : Inward movement of the piston

3.5.0.5 cushioning : Means whereby the piston is decelerated as it approaches the end of its stroke. May be either fixed or adjustable. 3.5.0.6 mechanical cushioning : Cushioning achieved by friction or by use of a resilient material. X5.0.7 fluid cushioning : Cushioning achieved by throttling the rate of exhaust (return). 3.6.0.8 length of cushion : Distance between the point at which cushioning begins and the end of the stroke.

3.5.3~2.1 theoretical force : Pressure multiplied by the ef fective piston area, ignoring friction. For double-act& cylinders. the value shall be given for both directions 0; woke.

3.5.1 3.5.1.1 t@V.

Functional cylinder

measurements bore : Internal diameter of the cylinder

3.5.3.2.2 nominal force : Force exerted by the piston rod allowing for all frictional losses when the cylinder is operating ?Inder standard conditions. For singleacting cylinders with a return spring, the value shall be given at both beginning and end of the stroke.
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,3.5.3.2.3

actual

force : Force actually transmitted by the

3.5.3.7.2

lpistonrod. 3.5.3.3 cylinder 3.0.2.1. capacity; cylinder displacement : See

speed efficiency : Ratio between the effective piston speed and the theoretical speed. 3.5.3.6 lime

3.5.3.3.1 extending capacity; extending displacement Volume required for one full extension of a cylinder.

:

time of outward stroke : Time from commence3.5.3.8.1 ment of movement to the completion of the outward stroke measured under "no load" or specified load conditions.

3.5.3.3.2 retracting capacity; retracting displacement : Volume (annular) absorbed by one full retraction of the cylinder. 3.5.3.4 3.5.3.4.1 Fluid volume Hydraulic fluid volume

time of return stroke : Time from commencement 3.5.3.8.2 of movement to the completion of the inward stroke, measured under "no load" or specified conditions.

NOTE - Hydraulicfluid volumesare to be stated as for atmospheric pressureand ambient temperature.

3.5.3.4.1.1 theoretical oil volumes; geometric cylinder capacity : Theoretically calculated hydraulic fluid volume used
for a working cycle.

3.5.3.8.3 cylinder response time : See 2.2.9.5. The initiation point is the start of pressure increase; the completion point is the start of piston movement. The measurements are made under rated conditions, either unloaded or for stated conditions.

3.5.3.4.1.2

actual hydraulic fluid volume; effective cylinder capacity : Hydraulic fluid volume actually used for a working cycle when the cylinder is operating in a given working

3.5.4

Types

cycle.

3.5.4.1 piston type cylinder : Cylinder in which the mechanical force is produced by fluid pressure acting on a piston.

3.5.3.4.1.3 rated hydraulic fluid volume : Hydraulic fluid volume used in a working cycle when the cylinder operates
under rated conditions.

3.5.4.2 diaphragm type cylinder : Cylinder in which the mechanical force is produced by fluid pressure acting on a diaphragm. single-acting cylinder : Cylinder in which displace3.6.4.3 ment in one direction is by fluid force and in the other by another force. cylinder : Single

3.5.3.4.1.4 fluid volume time taken.

mean rate of hydraulic fluid flow : Hydraulic absorbed during a working cycle divided by the
For double-acting cylinders, this includes both

directions of motion.

3.5.3.5

lea&age : See 2.2.4.34. 3.5.4.3.1 single-acting, spring return internal leakage flow : See 2.2.4.35. external Power leakage flow : See 2.2.4.36.
acting cylinder returned by a spring.

3.5.3.5.1 3.5.3.5.2 3.5.3.6

3.5.4.3.2

single-acting,

gravity

return

cylinder : Single-

acting cylinder returned by gravity.

3.5.3.6.1 input power : Decrease in fluid energy per unit time between the inlet and outlet of the cylinder. In the case of
s skq7le-acting cylinder, this is the total energy at the inlet.

double-acting cylinder : Cylinder in which the for3.5.4.4 ward and return strokes are effected by fluid pressure. 3.5.4.5 single rod cylinder : Cylinder tending from one end.

with piston rod ex-

3.5.3.5.2

output power, mechanical transmitted by the piston rod. overall efficiency

: Mechanical power

3.5.3.7

(cylinder) :

Ratio

between

3.5.4.6 double rod cylinder : Cylinder with piston rod extending from both ends (double-ended).

nrechanical output power

and input power.

3.5.3.7.1
`me

thrust efficiency : Ratio between and the theoretical force

the

effect&

3.5.4.7 differential cylinder : Double-acting cylinder in which the ratio of the area of the bore to the annular area between the bore and the piston rod is significant in circuit function.

17

iS 10416 : 1992 IS0 5596 : 1965

3.5.4.8 duplex cylinder : Unit comprising two cylinders with independent control, mechanically connected on a common axis to provide three or four positions depending on the method of application. 3.5.4.9 multi-position cylinder : Arrangement of at least two pistons on the same axis, moving within a common cylinder body divided into several independently controlled chambers, to permit the selection of a variety of positions.

3.5.5.2.5 neck [nose] mounting : Threaded projection coaxial with the cylinder axis at the rod end to permit mounting.

3.5.5.3

pivot mounting : All methods of mounting permit angular movement of the cylinder.

which

3.5.5.3.1

clevis mounting : U-shaped mounting device which accepts a lug and through which a pin or bolt passes, to make a pivot mounting.

3.5.4.10 tandem cylinder : Arrangement of at least two pistons on the same rod moving in separate chambers on the same cylinder body allowing the compounding of force.

3.5.5.3.2 pin mounting : Mounting device consisting of an extension lug containing a pivot pin hole.

3.5.4.11 telescopic cylinder : Cylinder with two or more stages of extension, achieved~by hollow piston rods sliding one within the other.

3.5.5.3.3 trunnion mounting : Mounting device consisting of a pair of male or female pivots on opposite sides of the cylinder the axis of which intersects the cylinder axis at right angles. 3.5.5.3.4 spherical mounting : Arrangement swivelling round a point allowing angular movement of the cylinder in any plane including its axis.

3.5.5

mounting

: Method by which the cylinder is secured.
on a sur-

3.5.5.1 side mounting : All methods of mounting face parallel to the axis of the cylinder.

3.5.5.1.?

angle mounting : Cylinder secured by bracket or brackets of angular construction.

3.5.5 piston rod attachment : Method by which the piston rod transmits force, for example threaded, plain, eye, clevis.

3.5.5.1.2 tapped holes mounting : Mounting consisting of one or more tapped holes within the cylinder profile.

3.6

pressure intensifier : Device which converts the working pressure in one fluid (priman/) system into a higher working pressure in a separate fluid system (secondary). The two fluid systems may employ similar or different fluids.

3.5.5.1.3 foot mounting : Mounting consisting of projections (feet) beyond the cylinder profile, permitting it to be attached to a face parallel to the cylinder axis. transverse moun!ing : All methods of mounting defined by a plane at right angles to the axis of the cylinder. 3.5.5.2.1 eye mounting : Mounting consisting of a projection to the cylinder construction extending beyond the cylinder profile to permit mounting by means of a pin passing through the projection at right angles to the cylinder axis. 3.5.5.2.2 cylinder flange mounting : Mounting consisting of a suitably shaped plate or collar usually extending beyond the cylinder profile, secured to or forming part of the cylinder (it is usually provided with suitable holes for fixing). 3.5.5.2.3 threaded end mounting : Mounting by means of threaded projections or recesses coaxial with cylinder-axis to permit mounting. 3.5.5.2.4 tie rod mounting : Mounting by means of rods parallel to and outside the cylinder body, which clamp together the cylinder heads and barrel, extensions of which may be used to mount the cylinder at one or both ends.

3.6.0

General

3.5.5.2

3.6.0.1 primary fluid : Descriptive of fluid at low pressure applied to the inlet port of the pressure intensifier, and of a'nything concerned with the fluid : flow, pressure, circuit. 3.6.0.2 secondary fluid : Descriptive of fluid at high pressure applied to the outlet port of the pressure intensifier, and of anything concerned with the fluid : flow, pressure, circuit. 3.6.0.3 ratio of intensification : The ratio of the secondary pressure to~the primary pressure or of the primary flow rate to the secondary flow rate. Types

3.6.1

X6.1.1 single fluid intensifier : Intensifier in which a fluid of similar type is used in both primary and secondary circuits.

3.6.1.2 dual fluid intensifier : Intensifier in which different types of fluid are used in the primary and secondary circuits.
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3.6.1.3 single-acting intensifier : Unit which only intensifies the fluid pressure in one direction of flow of the primmy fluid.

4.0.3 connections : Threaded ports, flanges or similar means for connecting to the pipelines (see 5.2.2 to 5.2.4).

3.6.1.4 double-acting intensifier : Unit which intensifies the secondary fluid pressure whatever the direction of flow of the primary fluid. 3.6.1.6 single shot intensifier : Intensifier in which the continuous application of primary fluid at the inlet port can only give a limited volume of secondary fluid.

4.0.4

Types of valve mounting

4.0.4.1 mono-block valve : Unit comprising a number of similar valves in a comrpon housing.

4.0.4.2 subplate valve : Valve that can operate only in conjunction with an associated mounting plate or housing incorporating the necessary ports to which it is connected. 4.0.4.3 ganged vc've; sandwich valve : Unit consisting of an assembly of a number of similar valves banked together, often with common supply and/or exhaust systems.

3.6.1.6 continuous intensifier : Intensifier in which continuous application of primary fluid to the inlet port can produce a continual flow of secondary fluid.

3.7 pneumatic-hydraulic actuator : Device in which power is transferred from one medium (pneumatic) to another (hydraulic) without intensification.

4.0.4.4 cartridge valve : Valve with working parts contained in a cylindrical body; the ports of which coincide with ports in the containing housing.

3.8 dashpot : Hydraulic damping device which acts as a variable speed regulator for a pneumatic cylinder.

4.0.4.5 pilot valve : A valve which operates another valve or control.

4.0.5

controls : See clause 6.

4

Energy control and regulation
4.0.6 flow rate : See 2.2.6.4.

4.0 valve : Device which regulates the direction, pressure and flow of fluid used in fluid power circuits. 4.0.7 4.0.1 flow path : See 5.2.3. Time

4.0.2 sub-plate; sub-base : Mounting to which a single subplate valve is fitted and which includes external ports for pipe connections. 4.0.2.1 multiple sub-plate : Mounting to which several subplate valves are fitted and which include external ports for pipe connections. 4.0.2.2 ganged sub-plates : Similar sub-plates of which two or more can be clamped together by tie bolts or other means. It can be arranged for the mating faces of the sub-plates to have matching ports, thus providing for a common supply and/or exhaust system. The sub-plates incorporate the various ports for connection of the external pipelines.

4.0.7.1 valve response time : See 2.2.9.5. The initial point is the moment when the pilot pressure rises/falls past a given point; the completion point is when a given value of the outlet pressure or flow has been reached.

4.0.7.1.1 dead time of a pneumatic directional control valve with pneumatic control : See 2.2.9.5. The initial point is the moment when the pilot pressure rises/falls past a given level; the completion point is the moment when the outlet pressure reaches a specified percentage of its maximum, the outlet being connected to zero capacity (outlet port closedl. 4.0.7.1.2 dead time of a pneumatic directional control valve with electrical control : See 2.2.9.5. The initial point is the opening (or closing) of the electrical circuit; the completion point is the moment when the o&et pressure reaches a specified percentage of its maximum, the outlet being connected to zero capacity (outlet port closed). 4.0.7.1.3 switching time : Sea 4.0.7.1. Switch-on time for an output going from the @state lo the l-state; switch-off time for an output going from the l-state to the O-state.

4.0.2.3 manifold block two or more sub-plate various port connections embody flow paths for mounted thereon.

: Base which forms the sub-plate for mounted valves, incorporating the for the external pipelines. It can also interconnecting the various valves
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4.0.8

Switching switching pressure : Minimum pilot pressure to cause a change of state at an output port.

4.1 directional control valve : isolating one or more flow paths. 4.1.1 Types

Device

connecting

o

4.0.8.1
necessary

4.0.8.2 switching time : See 2.2.9.5. The~initial point is the moment when the control or pilot pressure reaches the level of switching pressure,. the completion point is when a given value of the outlet pressure has been reached.

slide valve : Valve in which the fldwpafhs are con 4.1.1.1 netted or isolated by means of a movable sliding member. The movement may be axial, rotary or both.

4.0.8.3

switching

power : Minimum power at the control

flatslide valve : Valve in which the flowpaths arc 4.1.1.1.1 connected or isolated by means of a flat-faced valve member which slides on a flat seat. 4.1.1.1.2 spool valve-: Valve in which the f/ow paths are connected or isolated by a cylindrical sliding member positioned within the matching bore of the valve body.

port that will operate the device.

4.0.8.4 switching characteristic : Curve expressing output quantity as a function of control quantity.

4.0.9 amplification : Ratio between the output signal variations and the control signal variations (for analogue devices only).

4.1.1.2 poppet valve : Valve in which the flow paths are opened or closed as the valve element (poppet) is lifted or seated. 4.1.2 valving element : That component of a valve which, by its movement, provides the basic function of directional control, pressure control or flow control.

4.0.9.1
power

power amplification : The ratio between the output variation and the corresponding input (control) power variation (for analogue devices only).

4.1.2.1 valve element positions : Positions of the valving element which control the basic function. 4.1.2.2 normal position : Position of the valving element after removal of the actuating forces or control signals.

4.0.9.2 pressure amplification (linear devices) : Ratio between the outlet pressure and the inlet (control) pressure.

4.0.9.3 flow amplification and the input (controN flow.

: Ratio between the output flow

4.1.2.3

initial position : Position of the valving element after main pressure is admitted and before the intended operating cycle begins under the influence of the actuating forces.

4.0.10

minimum control flow : Flow through the control port at minimum conttol pressure.

~4.1.2.4 middle [neutral] three-position valve.

position : Central position of a

4.0.11 steady-state supply pressure range : Region between the permitted limits of the supply pressure.

4.1.2.5 actuated position : Final position of the valving element when under the influence of the actuating forces.

4.0.12 transient recovery time : Period of time required for a step input change in the pressure to damp out to within the desired operating band.

4.1.2.6

intermediate

position : Any position between the
position.

initial and the actuated

4.1.2.7 closed position : Valve position in which the inlet supply is not connected to an outlet. 4.0.13 pressure regulation characteristics : Change of the specified controlled pressure due to a change of the inlet pressure, measured at a specified flow rate.

4.1.2.8 open position YValve position in which the inlet supply is connected to an outlet. 4.1.2.9 closed centre position : Position in which all ports are closed when the control member is in the neufra/posifion.

4.0.14 flow/pressure characteristics : Change of the specified controlled pressure due to change in the flow rate of the fluid, measured at specified pressure conditions.
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4.1.2.10

open centre

position : Position in which supply

4.2.4

and return ports are connected and,the service ports closed.

automatic shut-off valve; maximum flow control when the valve : Valve designed to close automatically
pressure drop across the valve, caused by increased flow, amount. exceeds a predetermined

4.1.2.11 float position : Position in which all service ports are connected to return. 4.3 4.1.2.12 fully by-passing position : Position in which ports are connected to return. spring return; spring offset : See 6.3.2. 4.3.0.1 4.1.4 fluid return; pressure offset : See 6.4. valves : Valves which allow
4.3.0.2 pressure flow fected pressure reached. all which

pressure control valve : Valve the essential function of
is to regulate pressure.

4.3.0

General pressure relief valve : Valve which limits maximum
by exhausting fluid when the required pressure is

4.1.3

4.2 check valves; non-return flow in one direction only. 4.2.1 4.2.1.1
mounting

sequence
exceeds through

valve : Valve in which,
(The effective

when

the inlet

the preset value,

the valve opens to permit setting is not af-

Types spring-loaded
in any attitude.

the outlet port

by the pressure on the outlet port.)

check valve : Check valve in which
4.3.0.3 outlet

the element

is held closed by means of a spring thus permitting

pressure
pressure

regulator;

pressure-reducing
constant.

valve :
the

Valve in which, shall, however,

with varying inlet pressure remains substantially

or outlet flow,

Inlet pressure

4.2.1.2

pilot-controlled

check valve : Check valve in which
by a pilot signal.

remain higher than the selected outlet pressure.

the opening

or closing is controlled

4.3.0.3.1 4.2.1.3 cushioned check valve : Check valve in which the movement of the check device is damped, for use in systems
with pulsating pressures. let pressure.

proportional

pressure-reducing
is maintained

valve : Valve in

which the outletpressure

at a fixed ratio to the in-

4.3.0.3.2 equipped pressure

relieving
with an exceeding

pressure regulator
unloading device to the original setting.

: Pressure regm'ator
prevent the outlet

4.2.1.4

prefill valve : Valve which permits full flow from a
cylinder during the advance pressure phase of a to be applied during the

reservoir to a working working

cycle, permits the operating phase and permits

free flow from the cylinder to the

4.3.0.3.3 which

counterbalance
maintains

valve : Pressure

control

valve

reservoir during the return phase.

back pressure

to prevent a load from falling.

4.2.2

shuttle

valve : Valve with two inlets and a common
connected to one or other of

4.3.0.3.4 is released.

decompression

valve : Pressure

control

valve fluid

outlet. The outtet isautomatically

which controls the rate ar which the energy of compressed

the inlets by the action of the inlet pressures.

4.2.2.1

high pressure shuttle valve : Valve in which the into the outlet, the other inlet under reverse flow. The position is maintained

4.3.0.3.5

surge damping valve : Valve which reduces shock
of fluid flow.

let at higher pressure is connected being closed.

by limiting the rate of acceleration

4.3.0.4

unloading

valve

: Valve which opens an outlet to
exhaust).

4.2.2.2
at lower

low pressure shuttie valve : Valve in which the inlet
pressure is connected to the outlet, the other inlet The position is mainrained under reverse flow,

permit

free flow to reservoir (or oneumatic

being closed.

4.3.1
4.2.3 exhaust.

Types

quick

exhaust

valve : Valve

in which,

when

air

4.3.1.1

poppet

type : Valve in which

the pressure

is <on-

pressure falls at the inlet, the outlet is automatically

opened to

trolled by forces acting on a poppet.
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4.3.1.2 diaphragm type : Valve in which the pressure is controlled by forces acting on a diaphragm.

4.4.1.3 deceleration valve : Flow control valve gradually reduces flow rate to provide deceleration.

which

4.3.1.3 piston type : Valve in which the pressure is controlled by forces acting on a piston.

4.4.1.4 one-way restrictor valve : Valve which allows free flow in one direction and restricted flow in the other direction. Restricted flow path may be fixed or variable.

4.4.1.5 4.3.1.4 directly operated type : Valve in which the control-

flow control ling forces acting on the element directly influence the move-

series flow control valve : Pressure-compensated valve which regulates the flow passing through it, usually in one direction only.

ment of the control elements. 4.4.1.6 bypass flow control valve : Pressure-compensated valve which regulates the working flow diverting surplus fluid to reservoir or to a second service.
flow control

4.3.1.5 (indirect) pilot-operated type : Valve in which a relatively small flow through an integral vent line relief (pilot) controls the movement of the main element.

4.4.1.7 flow divider valve : Pressure-compensated which divides input flow rate into two separate Output rates of selected ratio.

V&e

flow

4.3.1.6 mechanically controlled type : Valve in which the force acting on the control element is a spring or weight. In the case of the spring, the spring force is normally applied manually.

4.4.1.8 flow-combining valve : Pressure-compensated valve which combines two input flow rates maintaining a preselected output.

4.3.1.7 pilot-controlled type : Valve in which the control element is influenced by a controlling fluid pressure.

4.5 shut-off [isolating] valve : Two-way valve which can permit or prevent flow in either direction. 4.51 Types

4.3.1.8 manually operated type : Valve in which the controlling force acting on the control element or piston is manually applied.

4.5.1.1 plug valve : Shut-off valve in which ports are connected or sealed off by a rotating plug containing flow paths.

4.3.1.9 bi-directional relief valve : Valve having two ports either of which can be used as the inlet when the other will become the outlet without making any physical change or adjustment to the valve.

4.5.i.l.l tapered plug valve : plus valve in which the surface of contact between the plug and the valve body is tapered and provides the sealing surface.

4.4 flow control valves : Valves the main function of which is to control the flow rate. 4.4.1 Types

4.5.1.1.2 cylindrical plug valve : plus valve in which the surface of contact between the plug and the valve body is cylindrical and requires a method of sealing.

4.5.1.1.3 spherical plug valve : plug valve in which the surface of contact between the plug and the valve body is spherical and requires a method of sealing. valve : Shut-off

4.4.1.1 fixed restrictor valve : Valve in which the inlet and CWer ports are interconnected through a restricted Passageway the cross-sectional area of which cannot be aitared.

4.5.1.2

slide shut-off

valve in which the

f/ow paths are connected together or sealed off by meirns of a

movable sliding member. The movement may be axial, radial or both.

441.2
and

adjustable restrictor valve : Velve in which the inlet are interconnected through a restricted Passageway the cross-sectional area of which can be varied within limits.
outieet ports

4.5.1.2.1 flat slide shut-off valve : Shut-off valve in which the flow paths are connected together or sealed off by means of a movable flat-faced valve member sliding on a flat seat.
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4.5.1.2.2
f/Ow paths

spool shut-off valve : Shut-off valve in which the are connected or sealed off by a cylindrical spool
bore of the valve body.

4.6.1.1

monostable

: Binary circuit or device, which has one
change of the inout of its stable state for a specified of the duration of the

stable state and which requires an appropriate put to cause a transition

which slides within the matching

period of time. The specified period of time at which the circuit stays out of its stable state is independent 451.3

globe valve : Shut-off

valve in which the flow at one direction of flow. The

appropriate

change

of the input signals.

point is at right angles to the normal valve member dose the flow path.

is a flat disc which is lifted or seated to open or

4.6.1.2

unistable

: Binary circuit or device, which has one
change of the input signal.

stable state and in which the output changes state for the duration of the appropriate 4.5.1.4

needle valve : Shut-off
is a tapered

valve in which the adjustable Its normal purpose is the

control element accurate control 4.5.1.5 gate

needle.

4.6.1.3

bistable : Binary circuit or device which
to the other state.

has two

of the rate or volume of flow.

stable states and which valve in which

in each state requires an appropriate

impulse to cause a transition valve

: Straight-through
and closing.

shut-off

the valve element to control opening

moves perpendicularly

to the axis of the flow

4.6.1.4 fluid logic : Branch of fluid power associated with digital signal sensing and information processing, using components with or without moving parts.
valve in which opening of a diaphragm.

4.5.1.6

diaphragm

valve

: Shut-off

and closing is controlled

by the deformation

4.5.1.7

pinch

valve : Straight-through

shut-off

valve

in

46.1.5 fluidics : Signal sensing and information processing or energy control with fluid using components without moving parts.

which the valve element

consists of a flexible sleeve which is

distorted to control the flow of the fluid.

4.5.1.8

butterfly,valve

: Straight-through

shut-off

valve in

4.6.1.6 moving part logic : Fluid logic using components with moving parts. 4.6.1.7 digital fluidics : That section of fluidics which deals

which the valve element

consists of a flat disc rotating about a to the flow of fluid.

diametrical axis perpendicular

with digital data.

4.6.1.9

closed position : Position of the valve member
inlet and outlet ports is closed.

in

which the flow path between

4.6.1.8 4.5.1.10 open position : Position
of the valve member in

laminar flow : See 2.2.6.1.

which the flow path between or partial opening).

inlet and out/et ports is open (full

4.6.1.9

turbulent

flow : See 2.2.6.2.

4.6

Fluid logic General

and fluid

analogue

devices

4.6.1.10

vortex : Spiral motion of a fluid resulting in a radial
The trajectories are curves which encircle a

pressure gradient. 4.6.0 single line (axis).

For general terms and mathematical dardized or are based on existing

definitions applied in other which have been stanIEC or IS0 standards, men-

technologies as well as in fluid power,

fluid resistance 4.6.1.11 steady-state mass flow.

: Ratio between pressure drop and

reference is made to the related standards and documents tioned below. lSO 2382/l, Data processing Fundamental terms. lEC Publication Vocabuiarv regulating No. 50(37), Vocabulary Section

07

:

fluid impedance : Complex ratio between pressure 4.6.1.12 drop and transient mass flow.

international Automatic

Electrotechnical controlling and

Group 37: systems.

4.6.1.13 fluid conductance : Ratio between steady-state mass flow and pressure drop (reciprocal value of fluid
resistance).

4.6.1

General terms and definitions
of

Definitions and terms related to the design and engineering fluid logic circuits.

4.6.1.14 inductive impedance : Imaginary ratio of pressure drop and transient mass flow in which pressure drop leads flow by phase.
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4.6.1.15 flow. 4.6.1.16

capacitive

impedance mass flow

: Imaginary ratio of pressure
in which pressure drop leads

4.6.2.2

analogue

amplifier

: Amplifier

the output

of which

drop and transient

is continuously

variable with the applied control signal.

fluid

inductance

: Ratio of pressure dro@ w rate of

4.6.2.3

digital

amplifier

: Amplifier

the

output signal.

of which

change of mass flow. 4.6.1.17 fluid capacitance drop.

varies in discrete steps related to the control

: Ratio of mass flow to rate of
4.6.2.4 fluidic amplifier

change of pressure 4.6.1.18 systems. spurious

: Amplifier

which

is designed

for

signals

: Unpredicted

signals

in confrol

use in fluidic systems.

4.6.2.5 4.6.1.19 noise

momentum and control

amplifier jets.

: Amplifier the operating prinof momentum of the

: Random

fluctuations spurious

of

the

signal

level

ciple of which is based on the interaction power

which may cause undesirable

signals in a circuit.

4.6.1.20 put port. 4.6.1.21

input

impedance

: Impedance

measured

at an in-

4.6.2.6 of which

vortex

amplifier

: Amplifier

the operating drop across

principle a vortex,

is based

on the pressure

modulating control volume

the main flow.

: Volume of the input chamber, in4.6.2.7 opposing impact amplifier

cluding the pilot line.

: Ampkfier

the operating

principle

of which is based on the control of the impact plane position of power jets to control output power. 4.6.1.22 port. 4.6.2.8 4.6.1.23 output impedance turbulence amplifier output power

: Power recoverable

at the output

: Amplifier

the operating

prin-

: Impedance

measured

at an

ciple of which is based on the transition turbulence by one or more input signals.

of a free laminar jet to

output pert 4.6.1.24 active devices

: Devices

which

require

a power 4.6.2.9 principle supply. powerjet. wall attachment amplifier

supply independent 4.6.1.25 Output passive power

of the value of input signals. devices

: Amplifier the operating
to a wall of the by one or more

: Devices without

of which

is based on the attachment is normally controlled

power

Jet attachment

is derived solely from the input signals.

input signals.

4.6.1.26

active

output

: Output the power of which in all

possible states of the device is derived from supply power.

4.6.2.10

interface

device

: Device which converts informa

tion between

different

types or levels of energy.

4.6.1.27

inactive

[passive]

output

: Output the power of
4.6.2.11 sensors

which in one or more states of the devices is derived solely from the input signals. 4.6.1.28 steady state : See 2.1.5. Condition of a specified For the pur-

: Devices that enable a system to detect
in external conditions.

and transmit

changes

variable at a time, when no transients pose of this definition,

are present.

4.6.2.12 thereby

restrictor creating

: Device which restricts the flow of a fluid
drop.

drift is not considered

to be a transient.

a pressure

4.6.2 and/or

properties

: Terms

4.6.2.13 applied to express properties devices 4.6.2.14

jet

: Emission of a fluid from an orifice.
by its surroundings

characteristics

of fluid logic and fluid analogue analogue

of any design,

excluding

devices with moving parts.

free jet : Jef not influenced

4.6.2.1 NOTE -

amplifierl)

:

4.6.2.15 fluid device.

main

jet;

power

jet

: Laminar or turbulem
channel or nozzle

flow of

emitted

from

the supply

of a fluidic

E:lergy may be fluid power as well as electric energy.

4.6.2.16 11 See IEC Publication No. SOf371. 3730.070 founding.

confined

jet

: Jet influenced

by its physical

sur
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4.6.2.17 Coanda effect : Phenomenon, named after its discoverer, of the attachment of a free-flowing turbulent jet to an adjacent, possibly curved, wall.

pressure gain : Ratio of output pressure change to 4.6.3.6 control pressure change at a given point.

4.6.2.16

attached

jet : Jet which is attached to a wall bv

4.6.3.7 flow gain for analogue device : Ratio of the change of output flow to the change of control flow at a given point. power gain : Ratio of the change of output power to 4.6.3.8 the change of control power at a given point.

Coanda effect.

4.6.2.19 control channel : Channel through which the control or input signal enters the device.

4.6.3.9 4.6.2.20 output channel : Channel through which the output signal leaves the device. 4.6.2.21 receiver; collector : Nozzle located downstream of a free-flowing jet normally used to catch the energy of the flowing medium of the jet. 4.6.2.22 vent : Passage to a reference pressure, normally the ambient pressure. 4.6.2.23 aspect ratio : Ratio of nozzle depth to nozzle width.

back pressure : See 2.2.4.11.

residual pressure : Value of the output pressure in 4.6.3.10 the "off" state of the device.

FAN-OUT ratio : Number of identical devices which 4.6.3.11 can be controlled by the output of a device. 4.6.3.11.1 series ratio : Number of identical devices mounted in series, which can be controlled by the output of a device. 4.6.3.12 FAN-IN on a device. ratio : Number of control inputs available

4.6.2.24 interaction-region : Chamber in which the power jet is affected by one or more control jets. 4.6.2.26 splitter : That part of a fluid amplifier separates alternative outputs. which

4.6.3.13 logic threshold : Minimum number of signals required at the inputs of a multi-input device to change the output condition. acoustic noise : Spurious signals generated bv ex4.6.3.14 ternal acoustic disturbances. 4.6.3.15 signal-to-noise ratio : Ratio of the value of the signal to that of the noise. 4.7 servo-valve : Valve which accepts an analogue control signal and provides a corresponding analogue fluid power
output.

4.6.2.26 fluid diode : Device with a passage for fluid flow with high, to infinitely high, resistance in one direction and low resistance in the opposite direction. 4.6.2.27 pet. fluid logic device : Types : spool, diaphragm, pop-

4.6.3 characteristics : Terms and definitions describing performance characteristics as well as the conditions affecting the operating characteristics of fluid logic and fluidic devices.

4.7.1 hydraulic hydraulic output. 4.6.3.1 load line : Curve expressing output pressure as a function of output flow. The derivative~of this curve is the expression of the output impedance.
4.6.3.2

servo-valve

:

Valve

which

modulates

4.7.1.1 electro-hydraulic rorvo-valve : Hydraulic valve in which the input command is electrical.

servo-

deadhead pressure : Output pressure without flow (stagnation pressure). pressure recovery : Ratio of output pressure to the

4.7.1.2 mechanical hydraulic unro-valve : Hydraulic servo-valve in which the input command is mechanical.

4.6.3.3

supply pressure.

4.6.3.4

flow

rate recovery : Ratio of no-load flow at the

4.7.1.3 flow control hydraulic urvo-valve : Hydraulic servo-valve the primary function of which is the control of
output flow.

output port to the supply flow.

4.7.1.4 4.6.3.5 power recovery : Maximum ratio recovered at the output port to the supply power. of power

servo-valve

pressure control hydraulic servo-valve : Hydraulic the primary function of which is the control of

output pressure.
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4.7.1.5 four-wey valve : Multi-orifice variable flow control valve with supply, return and two control ports arranged eo that the valve action in one direction throttles supply to control port A 121 and throttles control port B-(4) to return. Reversed valve action throttles supply to control port 8, and throttles control port A to return.

4.7.3.3 dither : Low amplitude, relatively high-frequency periodic electrical signal, sometimes superimposed on the servo-valve input to improve system resolution. Dither is expressed by the dither frequency and the peak dither current amplitude in milliamps. Percentage dither is the ratio of dither amplitude to rated signal.

4.7.1.6 three-way valve : Multi-orifice variable flow control valve with supply, return and one control port arranged so that valve action in one direction throttles supply to control port and reversed valve action throttles the control port to return.

4.7.3.4 input current; input signal : Effective current to the valve which produces a given output.

4.7.3.5 quiescent current : Direct current of opposite polarity in each valve coil when using a differential coil connection producing zero output. 4.7.1.7 two-way valve : Variable flow control valve with a single throttling orifice between the two ports. 4.7.3.6 rated current; rated signal : Specified input current of either polarity to produce rated flow. Rated current shall be specified for a particular coil connection (differential, series, or parallel) and does not include null bias current.

4.7.2

Construction

features 4.7.3.7 electrical control power : Power dissipation required for operation of the valve. Control power is a maximum with full input signal and is zero with zero-input signal. It is independent of the coil connection (series, parallel or differential) for any conventional two-coil operation. For differential operation (push-pull), the control power is the power consumed in excess of the electrical quiescent power. This power change is a result of the differential current change.

4.7.2.1 force motor : (See 6.5.3.) Used in the input stages of servo;valves. 4.7.2.2 torque motor : (See 6.5.4.) Used in the input stages of servo-valves. 4.7.2.3 hydraulic amplifier : Fluid device which acts as an amplifier. Hydraulic amplifiers may utilize sliding spools, flapper-nozzles, jet pipes, etc.

4.7.2.4 stage : Hydraulic ampbfier used in a servo-valve. Servo-valves may be single stage, two stage, three stage, etc.

4.7.3.8 electrical quiescent power : Power dissipation required for differential operation when the current through each coil is equal and opposite in polarity. 4.7.3.9 total electrical power : Sum of the instantaneous control power and the quiescent power. 4.7.3.10 valve polarity : Relationship between the direction of control flow and the direction of input current.

4.7.2.5 output stage : Final stage of hydraulic amplification used in a servo-valve. 4.7.2.6 nozzle flapper : ~Norzle and associated impingement plate or disc, which creates a variable gap thereby controlling the flow rate passing through the nozzle. 4.7.2.7 port : See 5.2.4.

4.7.4 4.7.4.1

Steady-state

performance

characteristics

4.7.3

Electrical

characteristics

control flow : Flow through the valve control ports.

4.7.3.1 coil impedance : Complex ratio of coil voltage to coil current at specified conditions. It is important to note that the coil impedance may vary with signal frequency, amplitude and other operating conditions, for example, due to back e.m.f. generated by the moving armature.

4.7.4.2 rated flow (servo-valve) : Specified control flow corresponding to /tired current at a specified valve pressure drop. Rated flow is nnrmally specified as no-load flow.

4.7.3.2 coil resistance temperature.

: D.C. coil resistance et a specified

4.7.4.3 no-load control flow : Flow through the valve control ports when there is zero load pressure drop.
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4.7.4.4 loaded control flow : Flow through the valve control ports when there is load pressure drop.

4.7.4.13.2 overlap : Condition where the fixed and movable flow metering edges do not coincide with the spool at null in such a way that a relative displacement between the metering edges shall occur before a flow pafh is created. 4.7.4.13.3 underlap : Condition where the fixed and movable flow metering edges do not coincide with the spool at null in such a way that a flow path exists across two or more metering edges with the spool at null.

4.7.4.5 flow curve : Graphical representation of control flow versus input signal. This. is usually a continuous plot of a complete cycle between plus and minus rated signal valves at a cycle rate which is unaffected by the valve dynamic characteristics.

4.7.4.5 normal flow curve : Locus of the mid-points of the complete cycle flow mrve. 4.7.4.7 flow gain (servo-valve) : Mean slope of the conbot flow versus input signal curve in any specific operating region. Three operating regions are usually significant with flow control servo- valves :

4.7.4.14 travel : Displacement of the valve spool in either direction relative to the geometric nut/.

opening : Distance between the fixed and movable 4.7.4.15 flow metering edges, i.e. in considering the valve opening, account shall be taken of the tap. flow linearity : Deviation which dxists between the 4.7.4.16 normal flow curve and an idealized flow curve of-slope equal to normal flow gain. Linearity is defined as the maximum deviation and expressed as a percentage of rated signal. 4.7.4.17 load pressure drop : Differential pressure between the control ports. This is denoted as a positive pressure if the higher of the two values is connected to supply pressure and the lower to return. A negative value implies that the highest of the load pressures is connected to return pressure and the lower to supply. Thus a positive pressure drop denotes an opposing load implying & flow of energy to the actuator while a negative load pressure drop denotes an assisting load implying absorption of energy from the actuator.

-

the nut/ region; the normal region of flow control; the region where flow saturation effects may occur.

Where this term is used without qualification, it is assumed to mean normal flow gain.

4.7.4.8 symmetry : Degree of equality between the servovalve normal flow gain of one polarity and that of the reversed polarity. Symmetry is measured as the difference in normal flow gain of each polarity, expressed as percentage of the greater. 4.7.4.9 flow limit : Condition where control flow no longer increases with increasing input signal. 4.7.4.18 hysteresis : Difference in the valve input signals required to produce the same valve output during a single cycle of valve input signal when cycled at a rate below that at which dynamic effects are important; it is expressed as a percentage of the rated signal. Maximum hysteresis is normally indicated and is the maximum difference in input signal occurring in a cycle shown as a percentage of rated signal.

4.7.4.18 null : This relates to geometric null which is the zero control flow at zero toad pressure drop.

4.7.4.19 null bias : Input signal required to bring the value to nut/, excluding the effects of valve hysteresis, expressed as percent of rated signat. 4.7.4.20 null pressure : Equalized pressure existing at both control ports at nut/. 4.7.4.21 null region : Region about nut/ where the flow gain is effected by parameters such as lap and internat leakage,

4.7.4.11 internal leakage (servo-valve1 : Total internal valve flow from pressure to return with zero control flow (usually measured with control ports blocked). Leakage flow will vary with input pressure and input signal.

4.7.4.12 null [quiescent] leakage : Total internat leakage From the valve in the nut/ (quiescent) position. 4.7.4.13 lap : In a sliding spool valve, the relative axial position relationship between the fixed and movable flow metering edges with the spool at nut/ 0.7.4.13.1 zero lap : Condition where the fixed and i%ovable flow metering edges coincide with the spool at nut/ giving rise to constant flow gain over the null and operational regions. 4.7.4.P null shift : Change in nut/ bias expressed as a percentage of ratedsignal. Null shift may occur with changes in supptypmssure, temperature and other operating conditions.

4.7.4.23 supply pressure; system presrure : Pressure (frequently at nominally constant value) at the supply porf of the valve.
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4.7.4.24 return pressure; back pressure : Pressure at the
return port of the valve.

5

Energy

transfer

and conditioning

equipment : Pressure existing at either convariable between supply pressure

4.7.4.25 trol port,

control which

pressure is normally

5.0
5.1

General Energy sources
power supply : Energy source which
generates and

and return pressure,

4.7.4.26

valve

pressure

drop : Sum

of

the

differential stage. Valve

5.1.1

pressures across the control orifices of the o&put pressure drop will equal the supply pressure pressure minus the load pressure drop.

maintains

a flow of fluid under pressure.

minus the return

5.2 : Change
in load

Flowlines, flowlines
fluid.

ports

and connections
for transferring the

4.7.4.27

pressure

gain Pressure

(servo-valve)

pressure drop per unit input signal with zero control flow (control ports blocked). the defined region. gain is specified as the average slope of the curve of load pressure drop versus input signal in

5.2.1
working

: Pipelines (conductors)

5.2.1.1

rigid tubes; semi-rigid

tubes : Pipelines (conducfixed assemblies.

tors) of metal or plastic,

used for connecting

4.7.4.28

resolution

: Increment

of input

signal required

to 5.2.1.2 flexible hose

produce a change in valve output at a specified signal level, expressed as a percentage specified as the minimum crease or a decrease of rated signal. signal~required Resolution is normally to cause either an in-

: Flexible pipeline (conductor)

usually

of wire reinforced

rubber or plastic.

of valve output.

If these signals differ, the

larger of the two should be quoted.

5.2.1.3

working

line; feed line : Main pipelines (conducof fluid power.

tors) used for the transfer

4.7.4.29

threshold

: Change of input signal required to proat null, expressed as a percen-

5.2.1.4

pump

inlet

line

: Pipe connected to the inletport

of a

pump and carrying

the supply of working

fluid to the pump.

duce a reversal in valve output tage of rated signal.

5.2.1.5 4.7.5 Dynamic performance characteristics reservoir.

return

line

: Pipe to return the working

fluid to the

4.7.5.1

frequency

response

: Complex ratio of control flow
over a range drop,

5.2.1.6

exhaust line : Pipe to transfer the gas to exhaust.

to input signal as the current is varied sinusoidally of frequencies. constant expressed response temperature, Frequency input signal amplitude as amplitude may vary with

response is normally measured with and zero load pressure the input signal

5.2.1.7
quired.

make-up

line; replenishing

line : Pipeline (conduc-

ratio and phase lag. Valve frequency amplitude, conditions. and other operating

tor) to supply working

fluid to a circuit to make up losses as re-

supply pressure

5.2.1.8

pilot

control

line

: Pipe through which control fluid
of a pilot control system.

is supplied 4.7.5.2 amplitude ratio

for the operation

: Ratio of the control flow amplitude
at a particular frequency, low frequency as datum at the

to sinusoidal normalized

input signal amplitude

by using a specified

5.2.1.9

drain line : Pipe which returns internal leakage fluid

same input signal.

to the reservoir.

4.7.5.3 signal

phase lag : This is a measure of the instantaneous
at a specified frequency. This is usually expressed input and output. in

5.2.1.16

bleed line : Line through which air is purged from
liquid.

time by which the sinusoidal output follows the sinusoidal input degrees as the vector angle between

pipes containing

5.2.2 connection;
pipelines (conductors)

fitting : Leakproof device
to one another,

to

connect

or to equipment.

4.7.5.4

response

time

: See 4.0.7.1. 5.2.2.1 male thread

: Connection

with external

thread.

4.7.5.5 notation describes

transfer or using

function the

: Differential
Laplace of the controlled

equation which

in Carson uniquely

operator,

the relationship

flow to the input

5.2.2.2 female thread : Connection

with internal thread.

signal at zero load.
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5.2.2.3 threaded union mJe or female threads.

: Straight connector or adaptor with

5.2.2.15 tween

elbow mating

fitting

: Fitting shaped to form an angle beport at each end. stated.

lines and having a connection

The angle is always 90". unless otherwise

5.2.2.4

compression

fitting

: Type of fitting in which the
or other

5.2.2.15

reducer

fitting

: Fitting having a smaller connection

connection method

is made with the aid of a tubing nut and compresFittings may be threaded male or female.

port at one end than the other.

sion ring which does not require any sealing compound of securing.

5.2.2.17 5.2.2.5 flared fitting

tee fitting

: Three-port

fitting in the form of a `7"

: Type of fitting in which the connecnut and a special tool 5.2.2.18 union fitting

tion is made with

the aid of a tubing which

which expands the end of the tubing to provide a seal against the end of the fitting does not require any sealing commale or female. pound and may be threaded

: Fitting which permits pipes to be
requiring the pipes to be rotated.

joined and separated

without

5.2.2.6 secured.

tailpiece

: Fitting inserted into a flexible tube and

5.2.2.19

"Y" fitting

: Three-port fitting in the form of a "Y"

5.2.2.7 of flanges

flange

connection

: Connection

consisting

of a pair

5.2.2.20

take-off

point

: Auxiliary

ccnnection

on units or

(sealed)

one on each component

to be connected.

pipes for fluid supply or measurement.

5.2.3 5.2.2.8 quick release coupling

flow

path;

gallery

: Passage through which fluid flows

: Connection which may be
shut-off valve. (See

within

a device.

joined or separated may or may 5.2.2.12.)

without

the use of tools. This connection an automatic 5.2.4 which port

not contain

: Terminus

of a fluid passage in a component pipelines for the transmission

to

can be connected

of fluid

to or from the component. 5.2.2.8.1 quick release coupling, bayonet (claw) type

:

5.2.4.1

pilot

[control fluid.

sport

: port which provides passage

Quick release coupling

which is connected

by a quarter turn of

for a control

one part with respect to the other.

5.2.4.2 5.2.2.8.2 type separation quick release coupling, coupling breakaway which Ipull-break) automatic axial 5.2.4.3 provides connection rotation [joint]

inlet

port;

input

port; supply

port

: Port which pro-

vides a passage for the inlet How.

: Quick

release

provides

of the coupling

halves when a predetermined

force is applied.

output

port:

crutlet port;

service

port

: Port which

a passage

for the out/et flow.

5.2.2.9

rotary

: Connection
between

which

per-

mits continuous

at the junction

pipelines.

5.2.4.4

air exhaust

port

: Pbrrwhich

provides passage

to

the atmosphere.

5.2.2.10

swivel

connection

[joint]

: Connection which perrotation.

5.2.4.5

return

port

: Port through which the working fluid

mits angular displacement

of pipelines at the point of connec-

passes to the reservoir.

tion but does not permit continuous

5.2.4.6 5.2.2.11 telescopic medium connection [joint]

drain

port

: Port at atmospheric

pressure which pro-

: Joint consisting of

vides passage to the reservoir.

two tubes sliding longitudinally the working

one within the other, to convey 5.2.4.7 which when 5.2.4.8 drained

to the equipment.

air bleed : A device for purging air from a system or
containing hydraulic fluid.

component 5.2.2.12 self-sealing coupling

: Connection

disconnected,

automatically

seals one or both lines.

air-line drain port : Port which enables liquid to be
from pneumatic circuits.

5.2.2.13 movement

spherical

joint

: Pipe junction
about a point.

allowing

relative

5.2.4.9
passage

area of port; area of gallery : Minimum area of fluid
through port.

in any direction

5.2.2.14 cross.

cross

fitting

: Four-port

fitting

in the form

of a

5.2.4.10 mounting

manifold face.

port

: Connection

made

through

a
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5.2.4.11

.Port connection port : Port arranged to accept screw

5.2.4.11.1 threaded thread connections. 5.2.4.11.2 flanged connectiuns.

5.4.2 spring-loaded accumulator : Hydraulic accumulBtor in which the fluid is subjected to pressure by a spring-loaded piston. 5.4.3 weight-loaded accumulator : Hydraulic accumulator in which the fluid is subjected to pressure by the gravitational force acting upon weights being transmitted to the fluid via a piston. 5.4.3.1 gas-loaded accumulator : Hydraulic accumu'ator with or without separator in which the fluid is pressurized using the compressibility of an inert gas, nitrogen for example. Fluid and gas may be separated by bladder, diaphragm or piston.

port : Port arranged to accept flanged

5.3 reservoir; receiver : Container for storing the working fluid of a power system. 5.3.1 receivers : Vessels for pressure. storing air or gas under

5.3.1.1 main -receiver (pneumatic) : Receiver which is installed at the outlet port of the compressor to provide for fluctuation in demand. 5.3.1.2 auxiliary receiver (pneumatic) : Receiver which is installed in the system to supply local demands.

5.4.3.2 gas-loaded transfer type accumulator : Gasloaded accumulator for use with additional gas capacity contained in one or more supplementary gas gottIes connected to the~gas side of the transfer accumulator by a common pipeline.

5.5 5.3.1.3 capacitor : Device capable of storing a signal at a specific point in a fluidic control circuit. 5.5.0

Conditioning General

of compressed

air

5.3.2 atmospheric reservoir : Reservoir for storing liquid at atmospheric pressure. 5.3.3 pressure-sealed reservoir : Reset&r ing fluids at above atmospheric pressure. sealed for stor-

Terms which apply to thequality, drying, filtration and lubrication of pneumatic supply. 5.5.1 air contamination : Contaminants in the air supplied to a system or device (see 10.4). 5.5.1.1 solid contamination : Contarpination in solid form expressed as percentage of solid particles per unit of mass.

5.3.4 sealed reservoir : Reservoir sealed for storing fluid isolated from atmospheric conditions. 5.3.5 reservoir fluid capacity : Maximum permitted volume of working fluid which can be stored in a specified reservoir.

5.5.1.2 liquid contamination : Contamination in liquid form expressed in terms of mass per mass of supplied air or gas.

5.3.6 reservoir expansion capacity : Volume of gas above the maximum liquid capacity level to allow for volume changes, caused by temperature increases etc.

5.5.1.3 vapour contamination : Contamination in vapour form expressed in terms of mass per mass at the specified operating temperature. 5.5.1.4 environmental contamination : Contamination from the environment expressed in terms of a percentage mass per unit mass of the ambient air. 5.5.~ air filter : Device the primary function of which is the retention of contaminants lrom compressed air and also the removal of free water. 5.5.2.1 filter types : See 5.8.1. filter element : See 5.8.2.

5.3.7

tank (deprecated) : See reservoir. capacity : Measure of air flow rate through

5.3.6 breather an air breather.

5.4 accumulator : Device for storing hydrostatic energy and subsequently releasing it to do useful work.

5.5.2.2 5.5.2.3 5.5.2.4

5.4.1 hydraulic accumulator ~: Accumulator containing a fluid under pressure and capable of storing hydrostatic energy to do useful work.

clogging : See 5.8.3. filter performance : See 5.8.4.
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6.5.3separator

: Device to isolate contaminants by physical properties other than size.

5.7

Silencer

5.5.4 water trap : Device fitted at a specific point in the installation in order to collect moisture and possibly other impurities. 5.5.5 oil remover pressedair.

5.7.1 hydraulic silencer : Device to reduce liquid borne noise by attenuation of hydraulic pulsations.

: Separator which removes oil from com-

pneumatic silencer : Device to reduce the noise level 5.7.2 of intake or exhaust. 5.8 hydraulic filter : Device the primary function of which is the retention of insoluble confaminants from a fluid. (See 10.4.1.) 5.8.1 Filter types

5.5.6 separator drain-valve : Device whereby solid or liquid impurities which have collected in the installation can be removed. May be actuated automatically or manually. 5.5.7 air dryer : Device for reducing the moisture vapour content of the working medium. 5.5.7.1 refrigerant type dryer : Moisture is separated by lowering the air temperature by means of a refrigeration compressorand hear exchanger. 5.5.7.2 desiccant type dryer : Moisture is separated by usingthe adsorptive properties of special compounds.

5.8.1.1 full-flow filter : Filter which provides no alternative flow path around the filter element. 5.8.1.2 full-flow filter with bypass : Full-flow filter which provides an alternative flow path around the filter element when a preset differential pressure is reached. 5.8.1.3 full-flow filter with filtered bypass : Full-flow filter in which bypass flow is filtered through a reserve element. 5.8.1.4 duplex filter : Assembly of two filters with valving for selection of full flow through either or both filters.

5.5.7.3 deliquescent type dryer : Moisture is separated by using the absorptive properties of special hygroscopic compounds.

5.5.7.4 regenerative type dryer : Capacity of the dryer to separatemoisture can be restored without replacing the drying compound. 5.5.7.4.1 heat regeneration : Application of heat to the saturated drying compound is used to drive off collected moisture. 5.5.7.4.2 heatless regeneration : Air, previously dried at pressure,is expanded to atmospheric pressure and allowed to flow through the saturated compound to drive off collected moisture.

5.8.1.5 series.

two-stage

filter : Filter having two filter elements in

5.8.1.6 spin-on filter : Filter with an element sealed in its own pressure housing for independent mounting to the hydraulic system. 5.8.1.7 centrifugal type filter : Filter in which separation of contaminants occurs when the fluid is accelerated in a circular path. 5.8.1.8 coalescing type filter : Filter in which separation of contaminants occurs due to the difference in wetting properties on a particular porous medium leading to liquid particles in suspension uniting into particles of greater volume. 5.8.1.9 strainer : Coarse filter usually of woven wire construction. This may be in the form of a complete filter or just an element. 5.8.1.10 bleed-off filter : Filter located in a line which carries surplus fluid from the main circuit to the reservoir.

5.5.8 lubricator : Device which introduces a quantity (which may or not be controllable) of lubricant into the working medium.

5.6 heat exchangers

: Devices which lower, maintain or raisethe temperature of the working medium by heat exchange with another fluid.

5.6.1 cooler : Device which extracts heat from the working medium. 5.6.2 heater : Device which medium. adds heat to the working

5.8.2 filter element : The component which ensures the retention of contaminant. 5.8.2.1 cleanable element : Filter element which when loaded can be restored by a suitable process to an accept-able percentage of its original flow/pressure differential characteristic.

5.6.3 temperature controller : Device which maintains the fluidtemperature within prescribed limits.
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5.8.2.1.1 self-cleaning element : Filter element cleanable either automatically or by manual operation, without removing it from its housing. 5.8.2.2 disposable element : Filter element tended to be discarded and replaced after use. which is in-

5.8.4.3 nominal filtration rating : Arbitrary micron value given by the manufacturer to indicate the degree of filtration.

5.8.4.4

5.8.2.3 renewable element : Filter element parts of which are replaced to restore the element to its "as new" flow/pressure differential characteristic.

filtration ratio : Ratio of the number of particle! larger than a specified size per unit volume in the influent to the number of particles larger than the same size per unit volume ir the effluent fluid.

5;8.4.5

.

full system differential pressure element : Filter which will withstand a pressure differential at least equal to the maximum system operating pressure without ~structural or filter medium failure.
5.8.2.4 element

filter efficiency : Measure of the ability of a filter tc remove a specified test contaminant from a fluid at a given con taminant concentration under specified test conditions, ex pressed quantitatively in terms of the probability of a particle o a specified size being retained by the filter. In the case o pneumatic filters it is also expressed quantitatively in terms o the percentage of liquid contaminant retained by the filter.

5.8.2.5 magnetic element : Filter element only ferro-magnetic particles.

which extracts

5.8.4.8 efficiency curve : Curve with the filter efficiency as i function of the particle dimensions.

5.8.2.8 inside-out flow element : Filter element designed for normal flow outward from and perpendicular to its longitudinal axis. 5.8.2.7 outside-in flow element : Filter element designed for normal flow towards and perpendicular to its longitudinal axis. 5.8.2.8 two-stage element : Fdter element assembly composed of two filter elements or media in series.

5.8.4.7 dirt capacity; retention capacity : Particle mas. wt;tch can be retained by the equipment up to the point a which one of the specified operational limits is reached.

5.8.4.8 filter pressure drop : Difference in pressure acres the filter at any given time.

5.8.3 clogging : Choking, progressive or not, of a porous or fibrous layer or of an apparatus by deposits of solid or liquid particles. ~5.8.3.1 clogged element : Filrer element which has collected a quantity of contaminant such that it cannot maintain fated flow without excessive differential pressure increase. 5.8.3.2 collapsed element : Inward structural failure of the filter element caused by excessive pressure.

5.8.4.9 maximum permitted filter pressure drop Maximum acceptable pressule drop across the filter arisinc from the normal direction of flow which can be applied withou structural or medium failure of the filter element or significan contaminant migration.

5.8.4.10 collapse pressure : Outside-inside differenti? pressure which causes structural failure of a filter element.

5.8.5

Filter accessories

5.8.3.3 burst element excessive pressure.

: Outward structural failure caused by

5.8.5.1 automatic bypass valve : Device which permits ur filtered fluid to bypass the filter element when a preset differer tial pressure is reached.

5.8.4

Filter performance

5.8.5.2 -clogging indicator : Device operated by the di ferential pressure across the filter element. This device normall indicates that the element has reached its clogged condition

5.8.4.1 effective filtration area : Total area of the porous medium exposed to flow in a filter element. 5.8.4.2 largest particle passed (sometimes called absolute filtration rating) : Diameter of the largest hard spherical particle that will pass through a filter under specified test conditi,ons.

5.8.5.3 -magnetic insert : Insert which attracts and retain ferromagnetic particles.

5.8.8 de-aerater : Equipment used to eliminate air or ga contained in the liquid in a hydraulic circuit.
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5.9 sealing device : Device which prevents fluid leakage or the entry of contaminant. 5.9.1 packing seal : Sealing device consisting of one or more mating deformable elements usually subjected to adjustable axial compression to obtain effective radial sealing.

cup seal : Sea/ with a radial base integral with an 5.9.2.12 axial cylindrical projection at its outer diameter.

flanged seal : Sea/ with a radial base integral with 5.9.2.13 an axial cylindrical projection at its inner diameter.

5.9.1.1 mechanical seal : Sealing device in which the seaiing action is aided by mechanical force and which comprises contact surfaces having relative movement. These surfaces can be in various materials such as metal, carbon, ceramics, etc.

5.9.2.14 chevron seal : Radial sea/ comprising mating elements with cross-sections of V form.

several

5.9.2

seal : Replaceable element of a sealing device.

lip seal : Sea/which has a flexible sealing projection. 5.9.2.15 Fluid pressure acting on one side of the lip holds the other side in contact with a suitable surface against which to make the seal.

5.9.2.1 dynamic seal : Sealing that have relative motion.

device

used between parts

5.9.2.2 static seal : Sealing device used between parts that have no relative motion. 5.9.2.3 axial seal : Sealing device which seals by axial contact pressure. 5.9.2.4 radial seal : Sealing device which seals by radial contact pressure. 5.9.2.5 rotary seal : Sealing device used between parts that have relative rotary motion.

5.9.2.16 anti-extrusion ring; back-up ring : Device in the form of a ring which prevents extrusion of a sea/ into a clearance between the two parts being sealed. 5.9.2.17 labyrinth seal : Type of rotary seal in which sealing is achieved by a long leakage path through a fine clearance of varying configuration between relatively rotatable elements.

5.9.3

Seal materials seal : Sealing device having elements of

5.9.2.6 rotary shaft seal : Sealing device which seals on the periphery of a rotating shaft. 5.9.2.7 sliding seal : Sealing device used between parts that have relative reciprocating motion.

5.9.3.1 composite different materials.

5.9.3.2 bonded seal; bonded washer : Static gasket seal consisting of a flat metal washer bonded to a, concentric elastomeric sealing ring.

5.9.2.8 piston seal : Dynamic seal installed on a piston to maintain a sealing fit with a cylinder bore. 5.9.2.9 , rod seal : Dynamic of a piston rod.
seal which seals on the periphery

5.9.3.3 leather seal : Leather for hydraulic duty is usually chrome tanned and impregnated with waxes, rubbers or resins to reduce fluid permeability.

5.9.2.30 wiper seal; scraper : Sealing device which operates by a wiping action. Used to prevent ingress of contaminant. 5.9.2.11 ring seal : A seal in,the form of a ring the crosssection of which resembles one of the following :

5.9.3.4 cork seal : Normally comprises cork granules bonded together with minor amounts of natural or synthetic rubber or resins. Fluid resistance will depend mainly on the bonding medium. 5.9.3.5 elastomer seal : Material having rubber-like properties, i.e. having the capacity for large deformation and rapid and substantially complete recovery on release from the deforming force.

0 U V W

ring seal ring

q

X

cruciform seal r] square seal

5.9.3.5.1 nitrile rubber seal : Material composed of copolymers of butadiene and acrylonitrile (resistance to petroleum base fluids varies according to the acrylonitrile content of the polymer).
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5.9.352

butyl rubber seal : Material composed of copolymer of isobutylene and isoprene exhibiting good chemrcal and ozone resistance and low permeability to gas. (Resistant to a number of phosphate ester fluids but not to petroleum-based fluids.)

6.1.2 detent : Device which retains the valving element in position by means of artificially created resistance. Movement to a different position is achieved either by release of the detent, or by the application of sufficient force to overcome it.

5.9.3.5.3 silicone rubber seal : Polysiloxanes having inorganic molecular chains with attached organic groupings. They are outstanding amongst rubbers in their retention of rubber-like propertres over a very wide temperature range.

6.1.3 latch : Moving parts are retained in a fixed position by means of a locking device which cannot be released until certain specified conditions are fulfilled.

5.9.3.5.4 poiychloroprene rubber (neoprene) seal : Material composed of polychloroprene (has fair-to-good resistance to petroleum-based fluids and good resistance to ozone and weathering). 5.9.3.5.5 fluorinated rubber WITON) seal : Fluorinated rubber having outstanding chemical and fluid resistance. Resrstance to high temperature is excellent. Low temperature characteristics are poor.

6.1.4 over-centre device : Moving parts cannot stop in an intermediate position (dead centre position).

6.1.5

linkage

: Means of mechanical connection.
control

6.2 manual operated. 6.2.1 button

: Control device which is manually

: Control device finger operated by pushing.

5.9.3.5.6 polytetrafluoroethylene (PTFE) seal : Thermoplastic polymer which is virtually immune to chemical attack and which may be used over a very wide temperature range. Coefficient of friction is very low but flexibility is limited and recovery characteristic only moderate.

6.2.2 lever : Pivoted arm which is hand-operated by pushihg or pulling. 6.2.3 onlv. pedal : Control device foot-operated in one direction

5.9.3.5.7 polyurethane seal : Material comprising mainly socyanate having good resistance to petroleum-base fluids and to abrasion, liable to degradation in the presence of water at moderate temperatures.

6.2.4 treadle tions.

: Control device foot-operated in two direc-

6.3

mechanical control : Control method which is operated by mechanical elements, such as, shaft, cam, lever, etc.

5.9.3.5.9 ethylene propylene rubber seal : Copolymer of ethylene and propylene. Resistant to phosphate ester fluid but not to mineral oils.

6.3.1 plunger : Rod acting in the direct line of the application of force. 6.3.2 spring return : Moving parts of the unit are returned to the initial position by spring force after the actuating forces have been removed. 6.3.3 roller : Device attached to the operating mechanism to permit operation by means of a cam or slide acting at right angles to the mechanism. 6.3.3.1 roller lever : Lever with roller attached transmitting movement. 6.3.3.2 roller plunger : Hunger with troller attached permitting the transmission of movement at right angles to the mechanism. 6.3.3.3 roller rocker : Lever -pivoted between rollers attached at each end, transmitting movement in both directions of the operating mechanism. 6.3.3.4 one-way trip : Mechanism which will allow movement in one direction only of the actuating force.

5.9.3.5.9 ,polyacrylic rubber seal : Copolymer of acrylate of ethyl. Good resistance to mineral oils. Resistance to heat is better than that of nitrile rul-abers.

5.9.3.5.10 polyamide (NYLON) seal : Polyamide thermoplastic materials characterized by their high strength and resistance to abrasion.

6

Control

mechanisms

6.0

automatic control : Control method which operates without human intervention. 6.1 6.1.1 nent. Mechanical rotating components shaft : Rotary mechanical control compo-
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6.4 pressure control : Control method operated by a change of fluid pressure in a pilot control line.

6.7.1.1 mechanical anical transmission. 6.7.1.2 cuit. 6.7.1.3 signal. 6.7.1.4 circuit. hydraulic

feedback

: Feedback

using a mech-

feedback

: Feedback using a hydraulic cir-

64.1 direct pressure control : Control method in which the position of the moving parts is controlled directly by alteration of the control pressure. 6.4.2 indirect pressure control : Control method in which the position of the moving parts is controlled by a change of the control pressure to a pilot device.

electrical

feedback

: Feedback

using an electrical

pneumatic

feedback

: Feedback using a pneumatic

6.43 cylinder control : Form of pressure control in which a fluid cylinder is the operating member. 6.4.4 pneumatic
line.

6.8 auxiliary control : Device, usually manual, fitted to a valve to provide an alternative method of control.

control : Pressure control using air in a 6.8.1 override control : Alternative method of control fitted to a valve, which takes precedence over the normal method of control.
6.8.2

pilot control

6.4.5

hydraulic
line.

control : Pressure control using liquid in a

pilot control

I

6.5 electrical control : Control method operated by a change of electrical state. 6.5.1 single-acting-solenoid : Eiectro-magnetic mechanism which can take up two positions, being operated to one extreme position by energizing the coil.
6.5.2

emergency control : Device, usually manual, fitted to a valve or circuit providing an alternative method of control in the case of failure of the normal method of control.

7
7.1

Additional

apparatus

Measuring instruments

two-way solenoid : Electromagnetic mechanism which can take up two or three positions and is operated to either extreme position by energizing the appropriate coil.

7.1.1 pressure measuring instrument : Device which indicates the level, vaciations or differences of pressure. 7.1.1.1 pressure gauge : Device which indicates the pressure of a fluid usually by means of a mechanical pointer moving over a scale. Pressure gauges usually indicate pressures relative to ambient atmosphere level and may indicate above or below ambient for example vacuum gauges.

6.5.3

force motor : Type of electro-mechanical transducer having linear motion. torque motor : Type of electro-mechanical transducer having rotary motion. stepping motor : Electric motor designed to provide displacement or speed variation in successive steps.

6.5.4

6.5.5

tracer control : Control operated by a system which follows the contours of master pattern.
6.5.6

7.1.1.2 manometer : Device which indicates fluid pressure by liquid levels usually employing a U-tube filled with mercury or water. The level of the liquid above or below a reference point indicates the fluid pressure relative to ambient pressure. Unless otherwise specified, it indicates the fluid pressure relative to ambient atmospheric pressure.

I

6.6 combined control : Control system comprising two or more of the elements described in 6.2, 6.3, 6.4 and 6.5.

7.1.1.3 electrical pressure transducer : Device which converts fluid pressure to an electrical signal. 7.1.1.4 pressure recorder : Instrument which provides a permanent record of pressure usually on paper, film or tape.

6.7 servo control : Control method in which a signal representing the required state of the controlled element is compared with a signal representing the actual state the controlling element takes up a position determined by the difference between these signals. 6.7.1 feedback : Means whereby the state of the controlled element is signailed.

7.1.1.5 absolute pressure instrument : Instrument which shows the absolute pressure of the fluid in relation to a theoretically perfect vacuum. 7.1.1.6 differential pressure instrument : instrument which measures the difference between two pressures.
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7.1.2

flow measuring instrument

: Device which measures

7.3
7.3.1

Switches

the flow rare of a fluid. pressure in which switch actuation

: Device incorporating
of the contacts

an electrical at a pre-

7.1.2.1

flowmeter

: Device which directly indicates the flow

switch

is effected

rate of a fluid.

determined

fluid pressure.

7.1.2.2
ing point.

integrating

flowmeter

: Instrument which indicates
past the measur-

7.3.2 mined

flow

switch

: Device incorporating
of the contacts flow rate.

an electrical switch at a predeter-

the total quantity

of the fluid that has flowed

in which

actuation

is effected

instantaneous

7.1.2.3

electrical

flow transducer
signal.

: Device which converts

7.3.3 switch

liquid

level

switch actuation

: Device incorporating
of the contacts

an electrical at a

in which

is effected

fluid flow to an electrical

predetermined

level of the liquid.

7.1.2.4

flow recorder : Instrument

which provides a perma7.3.4 tacts differential switch is effected pressure or switches at switch

nent record of fluid flow usually on paper, film or tape.

: Device incorporating
of the condifferential values of

an electrical pressure. :*.I.3 liquid level measuring instrument

in which actuation

predetermined

: Device which

in-

dicates the level of liquid.

7.4 7.1.3.1 sight glass : Transparent
(height) device connected to a 7.4.1

Other

apparatus
time delay unit; pneumatic pneumatic timer

reservoir to show the position

of the liquid surface,

pneumatic

:

Device so arranged plied to or removed duced at the

that, if a continuous port after

signal is aptime has

from the input port,

a signal will be pro-

output

a predetermined

7.1.3.2

dipstick

: Removable

graduated

rod for indicating

elapsed.

The time delay may be fixed or variable.

the level of the contents

of a re'servoir.

7.4.1.1 7.1.3.3 reservoir level gauge : Device
which converts tinuous

pulse generator
pneumatic

: Device so arranged that, if~a conrepetitive

signal is applied to the inputport, at the output port.

changes of liquid level into mechanical voir.

motion and by means of

pulses are produced

a pointer over a scale indicates the level of the liquid in a reser-

7.4.1.2 7.1.3.4
either

impulse

generator
signal

: Device so arranged
is applied

that,

if a a

continuous

pneumatic

to the input port,

reservoir
the liquid

contents

gauge : Device

which

senses and

single pulse is produced

at the oufpuf port.

height,

mass or pressure

in a reservoir

displays it, usually by mechanical-poinrer in tank contents. calibrated in cubic content

on a scale graduated 7.4.2

It can also consist of a sight glass with a scale instead of depth of fluid.

pneumatic programmer : Calibrated device so arranged that, if a continuous pneumatic signal is applied to the
one or more output between signals will be produced. the outputs The of and interval can be predeter-

input port, duration mined.

7.2

indicators

: Devices
it.

which

show

the

presence

or 7.4.3 gauge,

~absence of a phenomenon do not measure

such as pressure or flow, but which

gauge pulsation
restrictor to prevent damage

damper

: Device employing
pipeline mechanism

a fixed

or variable

inserted

in the

to a pressure caused by

to the gauge

:apid fluctuations 7.2.1 plunger devices whether I_. ._I level. pressure indicates usually indicator

of fluid pressure.

: Device
motion

which

changes

fluid of a These 7.4.4 from The

pressure

into mechanical

and usually by means the exact pressure

the presence do not indicate

or absence of pressure.

but show

gauge protector
gauge and the~fluid device pressure

: Device inserted in the pipeline to a
to isolate the pressure gauge limit. of the if this exceeds be adjusted a predetermined

the fluid pressure is above or below a predetermined

pressure

arranged

can usually

to suit the range

pressure gauge.

7.2.2

flow

indicator

: Device employing a ball, vane or other
cover. Motion of the ball or vane inthrough the pipeline.

7.4.5 state

controller and

: Device which
makes etc. between

senses

a change limits,

of fluid the

means inside a transparent dicates that fluid is flowing

automatically temperatures,

adjustments

to maintain

state of the fluid pressures,

predetermined

for example
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8.3.2 cyclic pneumatic programmer : Apparatus comprising a number of valves controlled by a programming device with a repetitive action. The programme may be either fixed or variable. 8.3.3 flow amplifier : Device which amplifies flow by use of a small valve which acts as a pilot for a larger one. 8.0.1 fluid power system : Arrangement of interconnected components which transmits and controls power by the use of pressurized fluid within an enclosed circuit.

Combinations of equipment to perform the required functions.

8.4 air conditioner unit : Assembly comprising a filter, reducing valve with a pressure gauge and a lubricator, intended to deliver fluid in suitable condition.

8.1

Driven

assemblies 8.5 fluid power circuit : Arrangement of interconnected fluid power components.

8.1.1 power unit; powerpack : Assembly of motor-driven pump, with or without a reservoir, and the necessary accessories (sometimes including controls, pressure relief valve

etc.). 8.12 compressor installation pressor, receiver, regulator, etc.

: Assembly of motor, com-

8.5.1 pilot circuit : Circuit used to control a main circuit or component. 8.5.2 pressure control circuit : Circuit the main purpose of which is to adjust or regulate fluid pressure in the system or any branch of the system. circuit : Circuit which prevents accidental or

8.1.2.1 pneumatic unloading device : Device which allows the compressor to run with no load when a predetermined pressure is reached.

8.5.3 8.1.2.2
pressure setting.

safety

start-stop
switch which

pressure

control : System
and minimum

using

a

dangerous operation,

protects against overloads or otherwise

automatically

starts or stops the compressure

assures safe operation.

pressor according

to a preset maximum

8.1.2.3 pneumatic variable speed control : The speed of the compressor varies automatically according to the air consumption.

8.5.4 regenerative circuit : Circuit in which discharge fluid from a component, usually a cylinder, is directed to the input of the component or system, the object being to increase actuator speed at the penalty of reduced actuator force.

8.5.5 sequence circuit : Circuit which estabiishes the order in which two or more phases of a cycle occur. 8.2 Motor assemblies 8.5.6 8.2.1 hydraulic motor assembly : Combination of hydraulic motor, pressure relief valve and control valve. 8.2.2 pneumatic motor assembly : Combination pneumatic motor, pressure relief valve and control valve. 8.2.3 linear motor : Cylinder
with built-in control

servo circuit : Circuit used for servo control.

of

8.5.7 speed control circuit; flow control circuit : Circuit the purpose of which is to control speed of operation usually by regulating flow. 8.5.7.1 meter-in circuit : Speed control circuit in which the control is achieved by regulating the supply flow to the actuator. 8.5.7.2 meter-out circuit : Speed control circuit in which the control is achieved by regulating the exhaust flow from the actuator.

unit by

which the piston rod is automatically

reciprocated.

8.3

Control

and regulation

assemblies

8.3.1

pneumatic

amplifier

assembly : Device which conoutput

verts low-level

pneumatic

control signals into pneumatic level.

signals of a higher energy

8.5.8 synchronizing circuit : Circuit in which operations are controlled to occur at the same time.

multiple
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9.5.9 unloading circuit : Circuit in which pump output is returned to reservoir at minimum pressure whenever deliveryto the system is not required. 85.10 open circuit : Circuit in which return fluid is directed to the reservoir before re-circulation. 8.511 closed circuit : Circuit in which return fluid is directed to the pump inlet.

9.1.3.4 guard : Safety device, usually of sheet metal or wire mesh, which protects personnel from injury by moving machine parts, for example, pump drive shafts, shafts, cylinder
rods.

9.1;4
control

control

systems : Means whereby the fluid power
linking that system to the operator if any. (See clause~6.j and to

sysrem is controlled,

signal sources,

9.1.4.1

operating

station : Location of operators' centro!s.

9 9.0 9.1

Complete General

installations

-

Assemblies
9.1.4.2
switches,

control console : Frame containing control buttons,
levers, etc. and necessary instrumentation, usually in

the form of a desk with a vertical rear panel for gauges.

installation : The arrangement of a fluid power system in relation to its associated machinery and site. 9.1.4.3 control panel : Vertical
panel to carry gauges,

9.1.1 9.1.1.1

Types fixed installation
location.

switches

and other control devices.

: Insrallarion

in a permanent

im-

9.1.4.4 9.1.4.5

mechanical pneumatic hydraulic electric

control system control system control system

movable

9.1.1.2
which

portable

installation
between

: lnstallarion
working

in

equipment but which

may be moved

locations

does not operate

while being moved.

9.1.4.6 9.1.4.7 9.1.4.8

9.1.1.3

mobile installation

: lnsrallarion on a machine which

control system control system

moves while operating.

electronic

9.1.1.4 integral installation : lnsrallarion in which major components of the fluid power system form part of the structure of the machine. 9.1.2 -prime mover : Device which serves as the source of mechanical power for the fluid power system; i.e. that which
drives the pump bustion engine). or compressor (electric motor, internal com-

9.1.4.9 9.1 4.10

mixed control system remote control system : Conrrol system in which
station is distant from the fluid power system.

the operating

9.1.5 cooling system : Means whereby unwanted heat is removed from the working fluid or from components. components and equipment 9.1.5.1
transfer water
NOTE

9.1.3

Auxiliary

9.1.3.1 pipe installation; pipe-work : (See 5.2.) Arrangement of the fluid pipes in the fluid power system and its associated machine. 9.1.3.1.1
work.

water cooling : Cooling system in which water is the
medium by which heat is removed. Ultimately the is air cooled (see 9.1.5.2).
Other coolant liquids can be used bu: these are unusual.

pipe clamp : Device to hold and support

pipe-

9.1.5.2 9.1.3.2 anti-vibration mounting : Device for insulating machine vibrations from the structure upon which it is mounted. 9.1.3.3 drive shaft coupling : Device which connects two rotating shafts axially and transmits torque between them. (Usually permits a small degree of misalignment and sometimes provides torsional flexibility. 1
transfer

air cooling : Cooling
medium.

system

in which

air is the

9.1y5.3

heat exchanger

(fluid cooler) : See 5.6.

9.1.5.3.1

radiator : Device, usually of honeycomb
which heat exchanger.

or multi-

tubular constructiorl

transfers heat from a liquid to air,

thereby acting as a liquid/air
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9.1.5.3.2 cooling fan : Device which mechanically creates a flow of air over a hot surface, usually used with a rediafor in order to increase the rate of heat exchange.

9.2.2.1 preventive maintenance : 4ct of checking over a unit or system at prescribed intervals, making adjustments 10
settings ponents from mined which which useful have changed, repairing or replacing comare damaged are known or show signs of failure or which, to have reached their predeterwherl reof lubricants,

experience

life and the application a machine,

9.1.5.4 refrigeration cooling : Cooling system which uses refrigeration techniques, i.e. uses a liquidwhich, when caused to assume the vapour state, absorbs heat at a high rate during the change of state.

quired.

By this means,

system or installation is kept to a minimum.

in good working 9.2.2.2

order and failures are reduced

lg.2

Commissioning

and

maintenance

spare parts : Component parts, sub-assemblies or complete assemblies, identical to or interchangeable with those in a system, held in store to carry out a repair or maintenance operation with the minimum of delay. 9.2.3 Documentation

9.2.1 commissioning : Act of operating, testing and adjusting a system or unit for the first time to ensure that it functions according to the specified performance. Functional tests will include the extremes of the required specification.

9.2.3.1

performance specification : Document detailing the functional requirements of a piece of equipment, contplele system or installation and, when applicable, the environmental
conditions and any peculiar or specific conditions to which it will be subjected. Sufficient select quirement detail shall be given to enable the manufacturer materials and components to enable and, conversely, the customer to

9.2.1.1 system cleaning : Removal of conraminant from all fluid passages and internal spaces to which the working fluid has access. 9.2.1.2 system flushing : Operating the system containing a special cleaning fluid (flushing oil) at low pressure to clean the inner passages and cavities in the circuit. The flushing oil is replaced by the correct working fluid before the system is put into normal service.

the correct

to meet the reto deter-

mine whether

the products

offered are to his satisfaction

9.2.3.2 system specification : Document detailing the materials, functional performance and standard of a piece of equipment or complete system or installation to meet the performance specification. The document will contain sufficient
details to enable the manufacturer to select and determtne to allow the customer rhe to material determine and components and, whether necessary to fulfil the requirements

9.2.1.3 system filling : Act of filling the system with the specified amount of fluid.

of the customer

conversely,

the products offered are to his satisfaction.

9.2.1.4 system bleeding : Removing pockets of air trapped in the circuit. Usually carried out at low pressure by means of small valves or connections at high points. Removing water in the air circuit with separator drain-valve.

9.2.3.3

installation manual : Document detailing all materials and services required, mounting facilities, relative disposition of units and means of connecting equipment in preparation to commissioning and starting up of a new installation or piece of equipment.

9.2.1.5 system draining : Drawing off of fluid from a system, usually by means of a suitably positioned shut-off valve.

9.2.1.6 initial starting : Specified sequence of operations for starting a unit or system for the first time or re-starting after maintenance, repair or long period of shut-down. Includes functional verification.

9.2.3.4 commissioning manual : Document detailing the quantity and type of fluid, electrical or other services and procedures to be followed before starting equipment for the first time. It will also detail the sequence of operations and observations to be made to ensure correct function of the equipment
when 9.2.3.5 first operated.

operating manual : Document detailing the sequence of operations, adjustments and observations to be made ensuring correct use and operation of equipment, following satisfactory installation and commissioning. maintenance
complete

9.2.1.7 system [unit] function test : Act of testing the unit or system to ensure that output functions make the correct response to input signals.

9.2.3.6

manual : Document
machine or system processes

detailing

tha

disciplines and procedures of equipment, order.

to be followed to maintain an item
in good working of parts, end the period of

It will detail periodic checks and replacement and protective each check.

type of lubricant time between

9.2.2 maintenance; service : Process of inspecting or checking a unit or system to ensure it is functioning correctly, or to determine why it is not operating correctly. Repairing or renewing defective or damaged components, adjusting settings and controls to maintain the required or specified performance.

It will include instructions on how to locate faults, carry out repairs and the replacement of components. It may also include a detailed list of the components which go together to make the complete unit, and their reference numbers and quantity required to assist purchase of replacements as required.
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9.2.3.7 parts list : Document listing and identifying components and assemblies which make up the unit, module or system. 9.2.3.7.1 spare parts list : Document detailing the quantity and type of components, sub-assemblies and units recommended by the equipment manufacturer to be held in store for preventive maintenance and general repair to keep the equipment in good working condition.

10.2.8 hatogenated fluid : Fluid composed of halogenated (chlorine, fluorine, bromine, iodine) organic compounds. I1 may contain other constituents and is found in industry usually as a chlorinated hydrocarbon fluid. 10.2.9 phosphate ester fluid : Fluid composed of phosphate ester which may contain other constituents. Its fire resistant property is derived from the molecular structure of the fluid. 10.2.10 phosphate ester base fluid : Fluid composed of phosphate ester as one of its main constituents.

10

Hydraulic

fluids

10.0 General
10.0.1 hydraulic fluids : Fluids suitable for use in hydraulic systems. They are produced from either petroleum products or aqueous or organic materials. 10.0.2 newtonian fluid : Fluid having a viscosity that is always independent Of the rate of shear. 10.1 Classification of fluids

10.2.11 polyglycol ester fluid : Fluid obtained by reacting an acid with di-hydric alcohol, usually polyethylene OI polypropylene glycol. The fluid is not fire resistant and is thus usually to be found as an additive.

10.2.12 silicone fluid : Fluid composed of silicones. It may contain other constituents. 10.2.13 silicate ester fluid : Fluid composed of organic silicates. It may contain other constituents. 10.2.14 additive : Chemical added to a fluid to impart new properties or to enhance those which already exist. 10.2.15 viscosity index improver : Chemical compound added to a fluid to modify its temperature/viscosity relationship. 10.2.18 inhibitor : Any substance .which, present in very small proportions, slows, prevents or modifies chemical reactions such as corrosion or oxidation. 10.2.17 anti-freeze : Any substance introduced into the working fluid which depresses the freezing point, applicable only to fluids which contain water.

10.1.1 petroleum fluid; mineral oil : Fluid composed of petroleum hydrocarbons which may contain other constituents. 10.1.2 fire resistant (FR) fluid : Fluid difficult to ignite which shows little tendency to propagate flame. 10.2 Fluid types

10.2.1 aqueous fluid : Fluid which contains water as a major constituent besides the organic material. The fire resistance properties are derived from the water content. 10.2.2 oil-in-water emulsion tinuous phase of water.

: Dispersion of oil in a con-

10.2.3 water-in-oil emulsion : Stabilized water in a continuous phase of oil.

dispersion of

10.3

Characteristics

of fluids

10.2.4 polyglycol solution : Fluid in which the major constituents are water and one or more glycols or polyglycols.

10.3.1 viscosity : Resistance of a fluid to flow resulting from internal friction. 10.3.1.1 -kinematic viscosity : Ratio of the absolute viscosity to the mass density of a fluid.

102.5 synthetic fluid : Fluid produced by synthesis rather than by extraction or refinement. It may contain additives. 10.2.6 chlorinated hydrocarbon fluid : Aromatic or paraffinic hydrocarbon fluid in which certain hydrogen atoms are replaced by chlorine. The fire resistance is derived from the chlorine present.

10.3.1.2 absolute viscosity; dynamic viscosity : Ratio of the shearing stress to the shear rate of a fluid.

10.3.1.3 viscosity index : ~Empirical measure of viscosity/temperature characteristics of a fluid. When variation is small, the index is high.

the the

10.2.7 di-basic acid ester fluid : Fluid manufactured by the reaction of a di-basic acid with a monohydric alcohol.

10.3.1.4

compressibility

: See bulk modulus.
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10.3.2 water content (mineral oil).

: Qu&-rtity of water contained in a fluid

10.3.15
combined gramme

saponification

value : Measure of the free and
hydroxide. hydroxide The per of potassium

acids in oils reacting with potassium of fluid.

result is expressed as milligrammes 10.3.3 density

: Quotient of the mass of a fluid by its volume
(15 W.

at a specified

temperature

10.3.16 10.3.4 air release

ash

content

: Percentage

in weight

of the residue

: Ability of a fluid to release air bubbles

after calcination

of the fluid under defined

conditions.

dispersed therein. 10.3.17 formation rust protection

10.35

seal

compatibility

: Ability of an elastomer to resist
and mechanical properties.

: Capacity of a fluid to prevent the

the action of a fluid on dimensions

of rust under specified conditions.

10.3.18 10.3.6 neutralization value

miscibility detrimental

: Capacity of fluids to be mixed together
results.

: Measure

of the acidity

and

without

basicity of a fluid. It is expressed as an equivalent alkali required to neutralize the fluid.

of an acid or

10.3.19

vapour

pressure:

Pressure

exerted

at
with

any its

temperature liquid phase. 10.3.7 pearance copper corrosion

by a vapour fluid existing

in equilibrium

: Indicated
copper

by the change

of ap10.326 evaporation deposits

of an electrolytic

plate immersed

in the fluid

: Percentage

of residue

ob-

under stated conditions.

tained after evaporation

of the product in free air.

10.3.21

surface

tension

: Contractile

surface

force

of

a

liquid by which 10.3.8 fluid. 10.322 foam; aeration

drops tend to assume a spherical form and to

: More or less stable extended

air-

present

the least possible surface.

liquid interface

arising when bubbles persist at the surface of a anti-corrosive qualities

: Evaluation,

under

stan-

10.3.9

pour

point

: Lowest temperature
conditions.

at which a fluid will

dard conditions,

of the corrosive

action of a fluid on one or in the case of water-

flow under specified

several metals. Particularly containing fluids.

important

10.3.10 heated presence conditions.

flash

point

: Temperature

at which the fluid shall be

lg.323

stability

: Resistance of a fluid to permanent

change

to give off sufficient

vapour to cause it to ignite in the

in its properties

under normal storage and service conditions.

of air when a small flame is applied under controlled

10.3.11

fire

point

: Temperature

to which

a fluid shall be

10.3X.1 shear stability : Ability of a fluid to maintain its properties under operating conditions with respect to its viscosity. 10.3.23.2
storage

heated to ignite and burn for 5 s in the presence of air when a small flame is applied under controlled conditions.

emulsion

stability :

Stability,

under

defined.

conditions,

of an emulsion.

10.3.12

auto

ignition

temperature

(AIT)

: Temperature

at

which a fluid will ignite when dripped by a pipette into a heated flask; AIT is calculated ignition takes place. at 5 OC below the temperature at which

10.3.23.3
permanent

oxidation
change

in its properties

stability : Ability of a fluid to &St due to reaction with the

atmosphere. 10.3.24 anti-wear properties; lubricity : Ability of a fluid to prevent metal-to-metal contact by maintaining a film of material

10.3.13 volumetric

bulk

modulus

: Relationship

of applied stress and

between

moving

surfaces under known operating

conditions.

strain produced

when stress is applied uniformly to

all sides of a body. It is the reciprocal of compressibifity. (See

10.3.1.4.)

10.3.24.1
anti-wear hydraulic

anti-wear
properties pump.

vane pump test : Test to determine the
of hydraulic fluids by means of a vane type for use in apPliCatiOnS such as are encontacts

It is for fluids intended

10.3.14

water

demulsibility

: Capacity of an emulsion of

with high speed sliding steel-on-steel Countered in a vane pump.

fluid and water to separate

into two phases.
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10.3.25

flow

temperature

: See pour point.

10.4.1.5 hydraulic

dissolved

air : Air dispersed at a molecular level in a forming only a single phase.

fluid and apparently

10.3.26 biological contact

toxicity

test

: Test

to determine

the

insalubrious in 10.4.1.6 entrained air : Air (or gas) forming an emulsion with the liquid in which the bubbles tend to separate from the liquid phase.

or environmental with the person,

effect of fluids when consumed, ignited or heated.

10.3.27

fire

resistance

tests

(FR fluids) : Tests applied their resistance

to 10.4.1.7 tendency free water : Water entrained in a fluid power

fire resistant

( FR) fluids to determine persistence

to ig-

nition (flammability),

of burning and heat output.

system forming

two distinct phases with the fluid and having a as a result of their densities.

to separate

10.3.27,1 flammability trolled

high

pressure

spray

test

: Test to determine

the 10.4.1.8 migration : Transitional partic/es in a system.

of a pressurized

jet or atomized

spray by a con-

ignition source.

10.3.27.2 burning

wick

test

: Test to determine fiuid by placing forming

the persistence a length

of

10.4.1.9 location

silting

: Accumulation

of fine partic/es at a specific

of a hydraulic

of woven

in a fluid system.

asbestos tape, which has been soaked in the sample, in a reservoir with one edge exposed, porarily sistence applied a wick. A flame is tem10.4.2 Contamination characteristics to the exposed edge of the wick and the per-

of the flame on the wick measured. 10.4.2.1 mass index of contamination : Mass (weight) of parric/es contained in a unit volume of fluid.

10.3.27.3 manifold ignition mining the relative flammability surface.

test : Method used for deterof a liquid in contact with a hot

10.4.2.2 allowing

visual

counting

of contamination

: Any method in a fluid by an op-

the evaluation

of the contamination

tical counting 10.3.27.4 checking cleaner, through ignition. effects the which of evaporation of the soaked : This method liquid in the sample, consists of a pipe 10.4.2.3 method repeatedly flammability has been by passing

procedure.

automatic allowing

counting

of

contamination

:

Any

a flame and noting the number of passes required for

the evaluation counting

of the contamination

in a fluid

by an automatic

procedure,

10.4.2.4 10.3.27.5 sion rate volumetric ignition on CFFf motor at a variable compres: Fire resistance is determined by the minimum compression ratio which produces combustion of ratiu diesel engine. 10.4.2.5 counting

raw

count

: Actual number counted in each particle (see 10.4.2.8).

size range in a given sample

the fluid in a variable compression

total

statistical factor.

count

: Raw counf multiplied

by a

calibration

10.4.2.6 10.4 contamination or undesirable : Introduction modifications or presence of conof taminants to the composition perimental

particle results

size

distribution

: Presentation, form,

in the

form of a table of numbers obtained

or in graphical using a method

of the ex-

or an apparatus of partic/es in a of particles for

the liquid or gaseous medium.

capable of measuring the equivalent diameter sample or capable of giving the proportion solid, liquid or gaseous which the equivalent diameter lies between

10.4.1 material

contaminant present

: Undesirtible

two limits.

m the liquid or gaseous medium. 10.4.2.7 rate [level] of contamination adopted : Every result of measurement characterizing the contamination of a fluid in the of the

10.4.1.1 when

initial

contamination

:

Contaminarrrs

existing

a component

fluid or system is put into service.

form of one number. be : either a numeration

The criterion of partic/es,

in this case could

or the measurement

major physical characteristic 10.4.1.2 environmental contaminant surroundings : Contamination inkind or "numerical,

(mass, surface after deposit on the of a qualitative photometric...".

filter). Thus it could be called "rate of pollution" gravimetric, troduced from the immediate ftuid or components. of a system into its 10.4.2.8 the grades, 10.4.1.3 generated contamination : Confaminanf p;ca numerical contamination grid fixed classes for each

: Having arbitrarily

defined and

a certain number of classes can be established

class and for each grade a

duced during the use of a system or a component.

numerical limit of partic/es volume. Having established tarnination, if for any grade, maximum

not to be surpassed by a unit of the numerical distribution of con. in a class

it is said that a sample of fluid is contained number given for the limit.

10.4.1.4 present

particles

: Small portion

of solid (or liquid) matter

the number of particles does not surpass the

in the fluid, for example

dust, fibres, metal, etc.
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Shut-off [isolating} valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 Shuttle valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2.2 Shuttle valve, highpressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2.2.1 Shuttle valve, lowpressure . . . . . . . . . . . . . . . . . . . . . . . . 4.2.2.2 Sidemounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5.5.1 Sight giasa, . . . . . . . . . . . . . . . . . . . . . . . .. . . 7.1.3.1 Signal-tc-noise ratio . . . . . . . . . . . . . . . . . . . . 4.6.3.15 Singla-acting hand pump . . . . . . . . 3.1.1 .9.1 Singl&acting intensifier . . . . . . . . . . . . ,. 3.6.1.3 Single fluid intensifier . . . . . . . . . 3.6.1.1 Single shot intensifier . . . . . . . . . . . . . .. .. 3.6.1.5 Silencer, hydraulic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,7.1 Silencer, pneumatic . . . . . . . . . . . . . . . . . . . 57.2 Silting . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.4. ?.9 Slide shut-off valve... 4.5.1,2 Slide valve . . . . . . . . . . . . . . . . . . . . . . . 4.1.1.1 Slip . . . . . . . . . . . . . . . .' "." 3,2.2 .2.2.2 Solenoid, single-acting . . . . . . . . . . . ,., 6,5.1 Solenoid, twmway . . . . . . . . . . . . . . . 6.5,2 Solid contamination . . . . . . . . . . . . 5.5.1.1 Spare parts . . . . . . . . . . . . . . . . . . . . . . . 9.22.2 Spare parts list . . . . . . . . . . . . . . . . . . . . ., 9.2.3.7.1 Specified conditions . . . . . . . . . . . . . . ,. 2.1.8 Speed . . . . . . . . . . . . . . . . . ,."." 3.1.2 .2;"3.2,2,2.2 Speed control circuit . . . . . . . . . . . 8.5.7 Speed efficiency. 3.5.3.7.2 Spherical joint... 5.2.2.13 Spherical mounting 3.5,5,3.4 Spherical plug valve. ., ., 45.1.1.3 Spin-on filter . . . . . . . . . . . . . . ...'".' .' "." 5.8.1.6 Spigot pilot location 3.1.3.1.2 Splitter . 4.62.25 Spool shut-off valve 45.12.2 Spool valve.. 4.1.1 .1.2 Spring-loaded check valve ., 4.2.1.1 Spring offset . . . . . . 6.3.2 Spring return . . . . . . . . . . . . . . . . . . . 4 1.3; 6.32 Spurious signals . 4.6.1.18 Stabili~ . . . . . ,. ., 10.3.23 Stability, shear. 10.3.23,1 Stage. . . ... 4.7.2.4 Staged pump..... ,, 31.1.10 Standard conditions; rated conditions 2.12 Standard reference atmospheric condmom (ANR) 2.2.7 Starting torque... . 3.2.2 .2.5.1 Stan-stop pressure control 8.1.2.2 Stan-up time . . . . . . . . . . . .,, 2.2.9.1 Static discharge head 2.2.5.3 Static head. 2.2.5.2 Static pressure . . . . . . . . . . . . . . . 2.2.4.20 Static suction head 2.2.5.4 Steady state . . . . . . . . . . . . . . . . . 461.28 Steady-state conditions ., 2.?.5 Steady-state supply pressure range ., 4.0,11 Stepping motor . . . . . . , 6.5.5 Sticking. .." .'" 2414 Stiffness . ."' ,, 3.41.1 Strainer . . . . . . . 5.819 Stroke ...,...,.. 3516 Sub-base, . . .. . . . . . 402 Sub-plate . . . . . . . . . 402 Sub-plate valve . . . . . . . . . . . . . . 404.2 Suction pressure. . ,., 2.2.425 Supply flow..... .'. . . ,.. 2.2.6.42 SUPPly POrt . . . . . 5,2.4,2 Supply pressure . . . . . . . . . . . . 2,2.4 .4; 4.74.23 Surface tension. ,, .,,...., 10.3,21 Surge . . . . . . . . . . . . . . ... 2.2,4,10 Surge damping valve . . . . . . . . . . . . . . . . . . . . . . . 4,3.~.3.5 %rgepressure. . 2.2.4.21 Swept volume, . . . . . . . . . . . . 3.5,1.8 Switches . . . . . . . . . . . . . . . . 7.3
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Switching cbarac$eristi(; . ................. 4.0.8.4 switchirrg~owe! .............. ......... 4.0,8.3 Svvitchingpressuw 4,0.8.1 !%itching ?%w..., ... 4,0.7,1,3 ;4.0.8.2 Swivel connection [jointl .,. 5.2.2.10 Symbols for fluid bgicdevices 2.3.1.2 Symbols for hydraulic and pr,mrnatic components 2.3.1.1 Symbo!s for!ogicfunctioris . . . 2.3.1.3 Symmetry ., .. . 4.7.4.8 Synctrronizingcirwit... . . . 8.5.8 System bleeding 9.21.4 System cieanifq . 9.2.11 Sys~em draining . 9.2.1.5 System filling 92.1.3 System flushing. . . 9.2.1.2 System pressure 2.2.4.22; 4.7.4.23 System specification ,.. . .. .... . 9.2.3.2 System [unitl function test.. .. . . . . . 9.2.1.7

LJ
Unbalanced vane motor . . . . . . . . . Unbalanced var?epump . . . . . . . . . . Underlap . ............ Unt-f!ow pump . . . . . . . . . . . Unk.table . . . . . . . . . . . . . . . . . . . . . Unloading circuit . . . . . . . . . . . . . . . Unloading valve . . . . . . . . . . ..... . 3.2.~.l.7.l 3.1.1 .7.1 4.7.4.133 . 3,1.1.14 4.6.1,2 8.5.9 4.3.0.4

v
Valve. Valve element positions..,...,.. Valve mounting, types of . . . . . . . . . . . Valve polarit y. . . . . . . . . . . . . . . . . . . . . Valve pressure drop, . . . . . . . . . . . . . . . Valve response time, . . . . . . . . . . . . . . Valving element,......,..,.,.. Vane air motor... Vane motor . . . . . . . . . . . . . . . . . . Vanepump . . . . . . . Vapour contamination Vapourpressure. , ... .,... Variable capacity pump-motor ~.jariahleemplacement motor Variable displacement pump Vaables peedd riveu nits . . . . . . . ., Velocity head Vent. . Viscosity ...,... Viscosity absolute ,., ..,. Viscosity, dynamic.. ., Viscosity index. Viscosity lnriex improver Viscosity kinematic ,. Visua! counting o+contamtnatron Volumetric efficiency `Volumetric losses Vortex. . Vortex amplifier. 4.0 4.1.2.1 4,0.4 .... .. . . 4,7.3.10 .. .. . .. . 4.7.4.26 . .. ..... .. .. 4.0.7,1 . . . . . . . . . . . . . . . . 4.1.2 3.2.1.2 3.2.2,1,7 . 3.1.1.7 5.5.1,3 10.3.19 ... . . 3.3.2 3.2.2.1.5 3,1 .1.2.2 3.4.1 2.2.5.7 4.6.2,22 10.3.1 10,3.1.2 10.3.1.2 10.3,1.3 10.2.15 10.3.1.1 !0.4.2.2 3.1.2.8.1; 3.2.2 .2.7.1 3.0.2.2.1 4.6.1.10 4.6.2.6 . . . . . .. ..

T
Tailpiece. . Take-off pant. . . . . . Tank . . . . . T"aperedplug ielv{?.
Tapped Wcs ,mounting

Telescopic : orme,;tion I :o,ntl Tempe,atore Tem:w,at{::. c;onvolle~ Tem:mat~re range of theeuu~-,w~t Temperature ran~eof ~hef~uir~ Thecrtetical force Theoretical oil volumes; geom{ mc cyliw!-r capacity. Threaded end mc.~n~ing Threaded p >-? Threaded union Three-way .Ja!w Threchoia Thrust efficier cy Tie rod mount g Time of outward stroke Timeofretumstr>ke Torq~Je . . . . . Torque (mc)?or) Torque (pump). Torque motor.. Total electrical power Total static head. Total statisiic# mum Toxicity test Tracer control
Transfer fu,,c~:on . . . . Tra~sien: :::cc)kt,lytirne .

5.2.2.6 5.2.2.20 5.3.7 4.5. t.l.l 3.5.5.1.2 5.2.2.11 2.2.3 5.6.3
22.3.3

Traf reverse rnoun!!ng T?avel Treatise. . T~unnicmmoti~'! .:{ Tubes, rigid c sem-ri:~id
?iurbu!errce am.o! `it: T{{rbt)!er?t fow

Twn stage Pitt,;>.>? T~.;o.stage f~ltw Two-wa} valve

2.2.34 35.3.2.1 3.5.3.4.1 1 35.5.2.3 5.2.4.11 1 5.2.2.3 4.7,1.6 4.7.4.29 3.5.3.7.1 3.55.2.4 3.53.8.1 3.5.3.8.2 3.02.3 3.2.2.2.5 37.2.6 4.7.2 .2; 6.5.4 4.7.3.9 22.5.5 10.4.2.5 10.3.26 6.5.6 47.55 4.0.12 3.5.5.2 4,74.14 6.24 "3.5.5.3.3 5.2.1.1 4.6.2.8 2.2.6 .2;4.6.1.9 58.2.8 5.8.1.5 4.7.1.7

,,. ,,.

,.

w
Wall attachment amplifier . . . . . . . . Water content . . . Watercooling . Water demulsibility. Water-hammer . . . Wmwt~ap. . Wick test.. . Working cycle. Working phase.. VVo?kingpressure Working pressure range Working stroke . . . . . . ,. 4.6.2.9 10.3.2 . 9.1.5.1 10.3.14 2.2.4,9 . 5.5.4 10.3.27.2 2.4.1 .4; 3.5.2 2.4.2.2 2.2.4.2 2.2.4.3 3.5.1.7

.

.

z
Zero!ap Zero position. . 4.7.4 .13.1 3.4.1.2
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